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(57) Abstract 

A reconstituted human antibody tstin&t humts mterleukin-8 (IL-8), compriain* (A) L chains comprising: (1) 
the human L-chain C region, and (2) me X-chain V region containing the human L-cnam PR and the L-cham CDR 
of a mouse monoclonal antibody against IL-8; and (B) H chains comprising: (1) the human H-chak C region* and 
(2) the H -chain V region containing the human H -chain FR and the H-cham CDR of i mouse monoclonal antibody 
against IL-8. As the major pan of the reconstituted antibody derives from a human antibody and antigenicity of the 
CM is low, this antibody has i low antigenicity against the human body, thus being expected to be applicable for 
medical therapy. 
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C D R l ; Arg Ala Ser Glu lie He Tyr Ser Tyr Leu Ala 
C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 
C D R 3 ; Gin His His Phe Gly Phe Pro Arg Thr 

( 2 ) ja T©Eyi]U?f;-f 3U2*<E> — §B £ W 4 * b h I L - 8 IC 
t57->Xt; Jo-t/l'afrWS-4©HttV8i«©CDR, 

C D R l ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Ty 
r Ser Ala Ser Val Lys Gly 
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(2) t h H 81 F R x &0 5 t r 1 L-»i:Mt«79^t> 
?D-^R#WS-4<DH|CDR*HT**tt«i 
ag. ^ ^ t I I L - BCMtiM«t t- 

FR1: Asp lie Gin Het Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr lie Thr Cys 

FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

Phe Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp lie Ala 

Thr Tyr Tyr Cys 

FR4 : Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

t fc It * 

FR1: Asp He Gin Het Thr Gin" Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr He Thr Cys 
FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
Tyr Thr Phe Thr lie Ser Ser Leu Gin Pro Glu Asp lie Ala 
Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

IffllBk V H fg F R tlTK©7 5 J &E?!l£ W"f * t> <Dfr* '-f bti 

FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
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Phe Ser 
FR2: Trp Val Arg C ! r. 
FR3: Arg Leu Thr lie 
Leu Gin Met Ser 
Tyr Cys A 1 a" Arg 
F84: Trp Cly Gin Gl> 
FR1 : Glu Val Gin Leu 
Gly Gly Ser Leu 
Phe Ser 
FR2: Trp Val Arg Gin 
FR3: Arg Leu Thr Ue 
Leu Gin Met Ser 
Tyr Cys Ala Arg 
FR4: Trp Gly Gin Cly 
FR1 : Glu Val Gin Leu 
Gly Gly Ser Leu 
Phe Ser 
FR2: Trp Val Arg Gin 
FR3 : Arg Leu Thr lie 
Leu Gin Met Ser 
Tyr Cys Ala Arg 
FR4: Trp Gly Gin G I > 
FR1 ; Glu Val Gin Leu 
Gly Gly Ser Leu 
Phe Ser 
FR2: Trp Val Arg Gin 
FR3: Arg Leu Thr I le 



Ala Gin Gly Lys Gly 
Ser Arg Glu Asp Ser 
Ser Leu Lys Thr Glu 

Thr Leu Val Thr Val 
Leu Glu Ser Gly Cly 
Arg Leu Ser Cys Ala 

Ala Gin Gly Lys Gly 
Ser Arg Glu Asp Ser 
Ser Leu Lys Thr, Glu 

Thr Leu Val Thr Val 
Leu Glu Ser Gly Gly 
Arg Leu Ser Cys Ala 

Ala Pro Gly Lys Gly 
Ser Arg Glu Asp Ser 
Ser Leu Lys Thr Glu 

Thr Leu Val Thr Val 
Leu Giu Ser Gly Gly 
Arg Leu Ser Cys AJa 

Ala Pro Gl> Lys Gl> 
Ser Arg G 1 u Asp Ser 



Leu Glu Leu Vai Giy 
Lys Asn Thr Leu Tyr 
Asp Leu Ala Val Tyr 

Ser Ser ; 

Gly Leu Val Gin Pro 
Ala Ser Gly Phe Thr 

Leu Glu Trp Val Gly 
Lys Asn Thr Leu Tyr 
Asp Leu Ala Val lyr 

Ser Ser ; 

Gly Leu Val Gin Pro 
Ala Ser G 1 y" Phe Thr 

Leu Glu Leu Val Gly 
Lys Asn Thr Leu Tyr 
Asp Leu Ala Val Tyr 

Ser Ser ; 

Gly Leu Val Gin Pro 
Ala Ser Gly Phe Thr 

Leu Glu Irp Val Gly 
L>-5 Asn Thr Leu Tyr 
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Leu Gin Itct Ser 
Tyr Cys Ala Arg 
FB4: Trp G iy Gin Gly 
FR1: Glu Val Gin Leu 
Gly Gly Ser Leu 
Phe Ser 
FR2: Trp Val Arg Gin 
FR3: Arg Leu Thr He 
Leu Gin Met Ser 
Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly 
FR1: Glu Val Gin Leu 
Gly Gly Ser Leu 
Phe Ser 
FR2 : Trp Val Arg Gin 
FR3: Arg Leu Thr lie 
Leu Gin Met Ser 
Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly 
FR1 : Glu Val Gin Leu 
Gly Gly Ser Leu 
Phe Ser 
FR2 : Trp Val Arg Gin 
FR3: Arg Phe Thr He 
Leu Gin Met Ser 
Tyr Cys Ala Arg 
FR4 : Trp Gly Gin Gly 



Ser Lou Lyr Thr Glu Asp Leu Ala Vol T> 



Thr Leu Val 
Leu Glu Ser 
Arg Leu Ser 

Pro Pro Gly 
Ser Arg Glu 
Ser Leu Lys 

Thr Leu Val 
Leu Glu Ser 
Arg Leu Ser 

Ala Pro Gly 
Ser Arg Glu 
Ser Leu Lys 

Thr Leu Val 
Leu Glu Ser 
Arg Leu Ser 



Thr Val Ser Ser ; 
Gly Gly Gly Leu Val Gin Pro 
Cys Ala Ala Ser Gly Phe Thr 

Lys Gly Leu Glu Trp Val Gly 
Asp Ser Lys Asn Thr Leu Tyr 
Thr Glu Asp Leu Ala Val Tyr 

Thr Val Ser Ser ; 
Gly Gly Gly Leu Val Gin Pro 
Cys Ala Ala Ser Gly Phe Thr 

Lys Ala Leu Glu Trp Val Gly 
Asp Ser Lys Asn Thr Leu Tyr 
Thr Glu Asp Leu Ala Val Tyr 

Thr Val Ser Ser ; 
Gly Gly Gly Leu Val Gin Pro 
Cys Ala Ala Ser Gly Phe Thr 



Ala Pro Gly Lys Gly Leu Glu Trp Val Gl> 

Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Thr Leu Val Thr Val Ser Ser 



1 3 



WO M/02576 



PCT/JP95/01396 



FRi: Giu Val Gin Leu Leu Glu Ser G!y G!> Gl> Leu Val Gin Pro 

Cl> G 1 y Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: Up Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gl> 

FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Net Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

tXtft*^^-^ flu ? 9 -car*. 

♦ ffeWtt***:**:* - \ I L - 8 i;Mt5* ^ '8**^* 
OUrKoKiStftt* Rtfk r l L-et^tiSfiUKt I- fit**? <fc 

as ©tarn saw 

S ffi . t h • I n y y - ■> 9 y • 7 7 ^ ^ - - 1 « (HEF-1 
F-VL-g «iitfHEF-VH-g T 1 £ * T . 
S - 4 tft* ( c h L / c h H ) 0bHL-8C«t^^(feOtl 

0 3li. **9!©*lttl«fc hWS- 4«t*©H«Vffl*©*-A 
-y s yr a . ( R V H a ) (A),feitfM*^*S-4» 
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fc© L« V s • a . ( R V L a ) ( B > O&T 

s. 

0 4 tt. hWS-4tt#©L«V*«(RVL 

a ) fiiffCH«va« ( R V H a ) Hfn^HWSH 
tft#H«gV?H$ (c h H) «£tfC*/5WS-4ffiftL«V&« 
(c hL) £COS«BKlMS-«K t Y I L-8C«tie^K 

W S - 4K# ( c h L / c h H ) £ltl£f **«>©E L I S A©g 

C 0 s«E0««±* + cI4Sftfc*»!!O R V L a 
H^TU8i^CStllSt^WS-lt^*(RVLa/RVHa 

RVLa/RVHb, RVLa/RVHc. RVLa/RVHd 
RVLa/RVHe. RVLa/RVHf. RVLa/RVHg 
RVLa/RVHh) © k h I L - 8 C«t 
. C <5-S-*li©««±»'+"fc*"4'S ft* 7WS--4K 
#i ( c h L/c h H) £&«***»© EL 1 SAOi***t^ 

B6 lis COSfflK©J|il'l*(:I4^fc*a i !'l© RVLb 
^t^TSiB a©H«l«Sck h WS - 4 fcfc (RVLb/RVHa 
RVLb/RVHb. RVLb/RVHc. RVLb/RVHd 
RVLb/RVHe. RVL b/RVH f. RVLb/RVHg 
R V L b / R V H h ) © t h I L - 8 C ft * £*££K£&&S£ 

# ( c h L/ c h H ) £lt«r *fc»©E L I S A ©$£&£*?*' 
*8Lfc**W©«*«^ w S-<R*RVLa/R 
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V K g t- " R V L b / P V H e o t 1 1 L - F. W t £ e £ £ * 

u. * m m * ^ w C - A i* I* i •■ HI '' r h H ) ^ it *5 

. 41 te t ;c * 5t -/j -i- •- ^ •• - _ - - 

|i/ ; ft0EL I S A ■© 8* * *T ^ 7 7 ? fc S . 

BB S, «St ***9!©S«l*t HafrRVLa/RVHg £ 
^ffCRVLb/RVHgOl L-8Utr;-C^t« I L - G 

-4K* (c h l/c hh) * y^vKu-tr^ 

- -a ffi £ 7 v -fe 4 OSI4St^ 77"C*«. 
7^^va»*j- r t & n N A O 9 p - - > 

Kt safe** * ^^'^ Bite* L 

R N A ttJ L- fctt;" Et*fl0>&K «fc *) -*« c D N A CfRLv 
# .j y 7--fe-j|ttSlB (PCR) a*J!!l^BftitiDNA«« 
HIKiTll^i. ;:©»£?©»&«£ Lf, Ko. Y-C 

--7©ft83£ftttJ. Immunol. Methods. 149. 
227-2 35. 1 9 9 2 t:BB«3*lTfc*K w*l*##Wu:» 

Et4. 

( 1 ) iHN AOSS 

>j K--*SBI8*««L. 8ftt->nSK4jE«'C' (C h i r g w 
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in. • M . «•> * Biochemisiry. 1 8 . 5 2 9 4 - 
5299. 1 979) H'^^tR N A*»5 : i^"Ci *. 

^Sjnii'Uii, Hi « a © «; # s * u 

* y - Ji/jfia** (Berger, S. L. Bio 

chemistry. 1 8. 5143-5149.. 1979) *JI 

t>* C t 4>T>*. 
( 2 ) c D N A ©£jfc 
fct:. m R N A© 3 ' P o 1 yA«C«»tt** 

© r t < LTSfciRNACttnT^iniRNAillSi:. J£tr 
?6?lT«HUmRNA Cffilf c DNAHiti: 

<>: *<T £ £ ( L a r r i c k . J. W. Bio/Techno 
1 o g y . 7 s 9 3 4 - 9 3 8 . 1 9 8 9 ) . * hs * ©*£ 5 v 

r * 4 - * ffl ' t (> a ^ . "a * . m r n a a 

£ & , iRNA** l )^4T*fl'B-x*7ACfrtfp o 1 yAfg 
HtimRN A /;l}BHt5:i 

+:iJ y 7 --t-atssis (p c r) tt*ffl^T*«eva«* 

3-KticDNA**IH!lCi«tS. 79**/ :? a-tyutfL 
#©A ( * ) SLtS V«8©iltt©*:«u £?»J## ; 1 - 1 1 
G * T 1 l«©^V^5l^^*^^7 , 7'<-7- (Mouse K a 
PP a Va r i a b 1 e ;MKV) fttfEW** 1 2 * 
ij.J?^ U^-f K7"7'f 7 " (Mouse Kappa Cons 
t a n t ; MKC) Hft^ft5' *« 7* 7 4 - Rtf 3 ' *«7* 
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L _ _ g Jlj * -J - Y t * D N" A & *Q t » 4 7' 'j 9 -1 -X i, . *■ 

4 D N A £ » < ? *> ? * X * * • 

7n ,;j D -*;i,»v*©HttVffl«0ltll©fcS. EJIJS^ 

: 1 3-2 4Hif 1 280* , iJ?^*^f 7 '7'(7- (Mo 
use Heavy V a r i a b 1 e : M H V ) Rtfffi?fl#^ : 
2 5 H * "f * } ) 3 7-2 Is $ Y ~? 7 4 ~* ~ (Mouse H e _ a v 
y Cons lani ;MHC) £**l*'*l5 * *8^7^-R 
#3' 5f.«7-7 -f 7-4 LTttfflTS. JflffiMH V 7* 7 4 7 ~^ 7 
$ * H V - 9' ~ E5« « ^ - ft JDNAS5i^W7'H'^ XL 
. UTUrEMHCr^'-B'^Hlcmta-KtiD 

N AB2?iJ i/N^'^^ti. 

£T©5' **rH'- (MKV&tfMHV) 1**05 
' *«ffifl|Gttffi»*S a 1 1 gjM££Mf *E?'JCTCGA 
C*#Vl. * LT< 3 ' *»7*7 -f-7- ( M K C RtfM H 

C ) !i*© 5 ' *3gi5^i3SJPBP*X m a 1 «D0r «{£ * M f * * 
?u**-K6e?iJCCCGGG£#*fT*. dft&0«R»*WKffll 

UttB'vaa«3-Kt4ifi©DNAH»v*tn*'n©?D-- 

«EB*.WB{»ffi*^ BV{|**3-Kt5l«ODNAEMt'(: 

y ^ r a * » c * ft * R o . ft ® «m» * 9« ? £ . 

(4) vaata-K-fSDNAfitBI 

& c . iftits^^^^ ^ o - + >i/fit# © v n« * a - k -r 

y;i,fc SHI** 7 J- £P CRl«5»Slffl+ 7KQIAGEN r 
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c R Purification S p i r K i i : Q 1 A G E 
Nttfi) . DNAWBH* v I- (GENECLEAN II : B I 0 
1 0 ltfcB) ) «S**C«0. *©«B«3*i&J 

-«»■* Sa i ipXm a ItBM-IUt. ^ * ' * D 

-*Hl5«IRB*Sa 1 iRtfXma I C «k $ M 3 - © P U 

C i 9 izmi D ._N A Wr£ * t * ^ C J* ^ 

*©tttctt,t<T^ ;i*<lf*. BI*DNA»-*x* 
■^-(Applied Biosysiemsi ' 1 n c . B) *<* 
tffcfti. Btti-rSDNAO^D-jiy^&tf^OEJflfte^X 
tttil 1 RtfUlfcfl! 2 £ HfcttKfc** S. 
JflpttftlHI* (CDR) 

fc© V«iSOfiV ««X (CDR) 

nEflwitttttfcfcSftfc 4fla©7u~i.'7-^«iis*t^^ 

&li3ffl©aV«*XttCDRi:J:0il8*tlTl>* (Ka b a t 

E. A. «5. rsequences of Proteins 
of Immunological Interestj.US 
Dept. Health and Human Services 
19 9 1). 

ffijg 4 <B©7 I'-i. 7 ( F R ) ©£<©65#«0-^- 
M* ie £ £ 9- 3ffl©CDRlJ^-7'£J£&1"*. C D R li & 5 
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£ :: :£ r - : - ' HI ig - SB # * M 5 - - F R J. - 

T 3 {H © C D R £ ffi 5 - £ & ft - # & - £ ^ & £ J - £ ^ * * L 
T. ft£ST3{iOCDR££ctfiJ§fS£8lH£©^&£$4t*. 

- *ftw ;iv ntKftottti Lxmmu Z tlbOC D R, R - 

A. r Sequences of Proteins of 

I m m u n o 1 o g i c a 1 I n t e res t ^ ©H&IJrfrxb 

* y ^ K ft O ft & 

t f i l - 8 c«r sjjittosfliJ&fc i- v-$i*^stt-r «tc*a 

N A £t8 let 3 {^5* ; * 5 . SDN A*ti»* * 

p CR-2 D-y'fLc DNACl.&tlS^'&a'J -^-EJIRff' 

-!>*v$j«K?«0*n*"n©DNAEH£*rtJlMft*!R' < ** 

- + ctii:#atJt h c * :> - k -r 5 d n a E9o as t 

Z> Z t T $> £ . 

aS^KC/l, Hfit:-5l'T8l gC-EJbnifCr 1. C t 2 . 
C T 3*5l'3C? < (Ellison. J. >b , D N A . 1. I 
1-18 (1981). Takahashi. N. h - Cel 1. 
29. 671-679 (1982). Krawinkel. I. h 
. E M B 0 J. 1. 403-407 (1982) ) * * ^ ii tt © 
7 -f 7 ? 7'H^?^^tf 5 3 i A ! t§ 5, 
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* 5 d n- a *.^js-< * * - > * y >sv - a 

*5llWffl« *C «k S Slfc © £ ? * S * H 8 

a a BS * * © * * .!?.*!!. * t L . T . ^ : • ? * * * * ... 

i W 0 9 1 - 1 6 9 2 8 ). 

*DNA*J;tfv**H«va«S*tfCfc hH|Ca*$3-K 

f h d £ fc tt 4 v - f *• T i§ # L T * / 7 tfl * * S Hk t * d t b T 
~* *. 

:E,*o-**ffifcWS-4fr*©*>5 ft* ©#«****« 4 

JcDNA«PCRtt*li!^^-i^U thCr 1 «« * 
^WS-4tt#©Vffl**3-Kt*cDNA**n6©5'RD t 

3 ' *»t:i^TaS*tt«K?!l**ALT ( 1 ) **i*#£3t^ 
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* * - :: S ft :: t* * ft * - !: < B.^ < ? * * * tfttM* 

* -*-rS93i:8ffit -5 ioCL^: t^'KBH o z a 

• 

««tTCt«t * H E FM^* (Hl.#l) HtfALfc. 

c n & © -< * * - « - a*o*liiaaB*cjstt446.?jitt*ft. 

fcffi*©-ffltt (trans i eni) MX « $2 « fc & 

C i| S T S • 

z © «fc o t: ft S3 - * > * w s - 4 tftft ©te&Sti £KSS L fc > 
C . ^7WS-4la»ttt \ I L - 8 C tt 1" 4 »tt * * L 

u h * y ? n-t M/tft© F R ©7 $ J KE?fli©IB|KWl^- 
BE?|J ibK7?°-t ^ftfc© F R © 7 $ / BIE^J^^ltlS'*" 

* > i: J; *k HflUK t I- w S - 4 Ifift 0 v $I^©Sst©SSc > « 

7 7 f-GENETX (Software Deve 1 opment 
Co. , Ltd. ) Jffl^T^^^WSHlA^OLlliR'iHS 
(DVaiSS, National Biomedical Rese 
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arc). Fo undat i on (NBRF) 

iCltlJCiH'tt hjJi*.HAU (Wa t a n 3 b e, S, *. V H 
oppe-Seyler* s Z. Physiol. Chen.. 3 
5 1. 1 2 9 1 - 1 2 9 5. 1 9 7 0 ) © L« V{J|«Kft fc&ffil L 
Tfc 9 . 6 9. 2 %©l5l-t4^#?£-r S. W.S - 4 fit*© H 

0 V f&«_tt . R.» © t > R # H II V « * 4 © tt « C * ^ T k r ffi * 
VDH26 (Buluwela. . L. b •> EM B 0 J. . 7. 
2003-2010. 1988)Kfifc«fHLTfc*K 7 1. 4% 

-jglftc, v^7.v$Iia©T§yKE?iJ©t hVH#©7S/K 
14 fefi^. 3 fttt" 7 $ * w s - 4 ffifc© v $18 # t r vtt#i: 

£ ft £ iss © ra e a tztztt> iz* nws - 4 © v a «it f 

SKL-f -5 (human i z e) C£#Ji#"e&*C<!:£^;LT^£ 

WS-4tftft©V $I$£$«j> K a b a t , E. A. b 
N (1991) Sequences of Proteins o 
f Immunological Interest. Fifth 
Edition. U . S. Department of Hea 
1th and Human Services, U. S. Gov 
ernment Printing Office£«fc»)£il$*l 
5 k \ V Sf * 7' * ' n> - 7* © 3 y -fe y ■* * E?iJ £ U ■ V © 
F R TbI T W It ? ^ ^ . t(DtS**llC*t, 
|! 7^^WS-40V$Ii0FR>, g * © 7' ^ M> - 7* © 
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u i v SI $ o 3 -t * - K ?'J © F R t o ft O Pi - 11 ( % ' 

A. LIS VASE* ttS F R 

HSG1 HSGII H S C III HSG1V 

6 4. 4 5 1.3 5 7 . 3 5 7 , 5 

B. H£ Vf»*t:*>MJ S F R 
HSG1 HSGII HSGII! 
4 6 . 9 . 4 .0 . 9 ... . 6 .2 . 3 

r7$*WS-4ffi#©L«V«8©FRttk Havff*©* 1 / 
? | (HSG I) (D F K <D 3 > * W & & b ®\U L T 

64. 4X0H-'ll^#ati. -7^^WS-4©H 
«Vii|«©FRttkl'H«V««©^7 r ^^-"r m (HSG III 
) OFROnyt^^E^-fi^Jlt*;^ 6 2. 3 % © P) 

k FKftHA U *© Lfi V «"*"«: t 1- L~« V "««©*" 
7'?;u-7' HI JR x tUk HS#VDH26«f©HKVffi*B 
k I- H $ V SS $ © * 7' ;l/ ~ 1 1 1 C K * * . Sit & ^ HWS-4 
KftLiRViI*©ftSt©fc»Ett*7'$ r ;»'-7*l (HSG I ) C| 
t * t }-L$VfiI$£ttfflL. tl/TSfll*t h W S - 4 fctt H$ 
Vtt8©R8t©fc»Ett* If to-? HI (HSG III) Clti 
k Ha*H« Vffl8*ffln*©a<*#T&3>7. 
8*0 k h fit* L 01 V fflift £ © ft IS K * ^ Z * * * W S - 4 la* 
fflttl* kHgV ««©* 17t\>-? 1© 1 * 
k HS#RE 1 OL«V9«Ci«fllLT^fc. tt->T. S«i^k 
l-WS-4!ji#L«Vfl|«0Rlti:*J^TRE I0FR*tt«L,7i 
RE I ::l(:iiiG)k F FR+:::i> flCURE I (Pa 
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In. W .;. . H (■ p P e - S e y 1 e r ' Z . P h y s i o ' 

Chem. . 356. 167-191. 1 9 7 5 ; E p P . 0. 
^Biochemistry. 14. 4943-495 2. 19 
7 5 ) ZltftLZ 5 <1©7 * J K (&E 3 9. 7 1.1 0 4. 1 0 
5Rtfl 0 7 ; ft 2 *$JR) ©«**<#«**. 

S*\*C*tf*7WWtttKabit. E. A. * ( 1 9 
9 1 ) OgKCS^^T^i. ttl3 9Rtf 7 1 2ffi©7 
3- AH © SHt It v v h CAM P A T H - 1 H fit * © L & V IJtt © F 
Rtti£#£-f47$;8 ft (R i e c hma n 

1988). K a b a t £ . ( 1 9 9 1 ) H £ ft tt\ FR4 
+03ffl©7S/H©£fc (fill 04. 1 0 5 RD ; 1 07) I* (fe 
Oh h k L«*^©JtHSK:l^T*?*)x k h^«9ift)Ui-r5t©T- 

Bftjfc fc h W S - 4 tftft LfS V $18© 2 -?©/<- •>* s y * last I, 
fc ± Ji-O a - •>* 9 y R V L a Kfcl^Ttiv F R tt8t**> ^C A 
MPATH - 1 Hj/ttt^tlSfc-TSRE ICK FR (R i e c h 
m a n n <b > 1 98 8) tH-Tt«> ^ LTCDRIi-?nWS 
- 4 tfitt© L $ V + © C D R t H-C Lfc . £-©/<- •>* h ^ 
RVLbSRVLaCl^ k. h F R 3 * © tt S 7 1 £ *? S 7 5 
y&l<B©&££Kt"£. Chothia. C. 6. J. Mol. 
Biol. 196:901-917. 1 9 8 7 CJ; ♦) Il5 
t < . 8 31 7 ieLUtVflHS©CDRl©«!(IW (canon i c 

a I) »£©»£-£&*. 

3©ffiS©7 $yK!iL«SV$ia©CDR 1 iU- "T © «it C fiS 

iltoi, SHItfc* H»S-4lft#L«V«KI<DRVLbC*l»T 

ti, &E7 1 07*i'i'7 7i>'i!i i f D^yc^i^tltl'S, ft 
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2 :i T^W?-4ffi*0L«Vi*. SUlgi: KAVPAT 
H - ! Hffi# + T©lt)l!©t»C#ll*nfcRE I0FR (K i c 
c hma nn*. 1 9 8 8 ) &9RI«t HS-4»#CL|V 
f| i£ -®- 2 II -SI - >' 3 *#i**i©7 5./ H E M £ as -1".. 
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1 2 3 4 

12345678901234567890123 45678901234 567890123456789 

WS-4L D1QHT0SPASLSASVGETVTITC BASEI I VSYLfl HYOOK0CKSP0LLVY 

REI DIQMTBSPSSLSASVGDRVTITC WYOQiPGKAPKLLIY 

RVLa DIQMTQSPSSLSASVGDRVTITC RASEIIYSYLA WYBOKPGKAPKLL1Y 

" "FRl CDR1" ~ ~" FR2 

5 6 7 8 9 

0123456 78901234567890123456789012345678 901234567 

KS-4L NAKTLAD GVSSRFSGSGSGTQFSLRISSLOPEDFGSYYC BHHFGFPRT 

RE I GVPSRFSGSGSGTDFTFT1SSLOPEDIATYYC 

RVLa NAKTLAD GVPSRFSGSGSGTDFTFTISSLOPEDI ATYYC OHHFGFPRT 

RVLb ....^..--Y-. ----- ---- - - *_ "H" 

C0R2 FR3 CDR3 

10 

8901234567 
WS-4L FGGGTKLELK 
REI FGOGTKVE IK 

RVLa FGQGTKVEIK 

RVLb 

FR4 

RE 1 OFRliltlSlit KAMPATH - 1 H 
mSftStOtJbi (R i e c hma nn&, 1988). REI 
0FRip05IIOT*4(*Lfc7 WBttk hRE !©7^KiE 
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5ij iRi?-? ?. ' I* t ?: «> t * . ^ * / K — & ^ ^ 52 - ~ z 

^**ws-4fit#©'H«vffl«:i. H»©t h HtSVSI^iO 
FRIfr«.FR3*ttt, fcm«V«*©*7* 
;u-7'I!I ©l»*H-C**t.Hit*VDH2-6 0Hl|Vli« (B 
u 1 u We la. L. EMBO J . . ? r 2 0 0 3 - 2 0 1 
0 . i 9 8 8 )Ci^<KUl>f:. FR4!:o^li, VDH2 
6 CD F R 4 ®&nfrV\bfrlZU iZ^Kfr-yktclb. *1tf>\>-? 
Hi 4 k Hfi(M B 4 (Sanz. 1. J . Immun 

0| , . 142 . 883-887. 1 9 8 9 ) C F R 4 07 5 / 8 

WS-4Ja*fflH«V««oaSt©fc«>©*K4t-Cffl^fc. 

... if ft ft k h. W S - 4 tfil* H « V fSJS© 8 & g .© - >' a ^ 

3 li k Y \K * V D H 2 6 © F R 1 . 2 Rtf 3 1Z . F R 4 li t h Kft 

4 B 4 © F R 4 Ka^T *K * LZ . v^CDRt^^WS 
-4}S^HijSV$|^©CDR<!:|3l-T'ifc5. 

13^^11, *WS - 4 tt*©Httv«*. ttSB©t K 
|^VDH2 6 0FRl-3s t K^ft 4 B 4 <0 F R U^'JStt 
jfc k \ W S - 4 ffifc © H S£ V ffttt © 8 tt« © >< : - ">* ■ * © - * * * 
ft© T $ ^ tt£?Q£ . 
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% * mnm t nvs-u is v ««©»«■ 4 s:-?-? < > 



1 2 3 

123456789012345678901234567890 12345 

KS-4H EVKLVESGGCL1 OPGDSLRLSCVTSGFTFS DYYLS 
VDB26 EVQLLESGGGLVQPGGSLRLSCAASGFTFS 

RVHa~h EVQLLESGGGLVQPGGSLRLSCAASGFTFS DYYLS 



FRl 



CDR1 



KS-4H 

VDH26 

RVHa 

RVHb 

RWc 

RVHd 

RVHe 

RVHf 

RVHg 

RVHh 



4 

67890123456789 
KVRQPPGK ALEWVG 
WVRQAQGKGLELVG 
WVRQ AQGKGLELVG 

W- - 

. P .. . 

P 

PP 

P--A--K-- 

P K - - 



FR2 



5 6 

012ABC3456789012345 

LIRNKAKGYTBEYSASVKG 

LIRNKANGYTREYSASVKG 



CDR2 
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KS-4H 

VDH26 

RVHa 

RVHb 

RVflc 

RVHd 

RVHe 

RVHf 

RVHg 

RVHh 



7 8 5 

678901234567890 1 2ABC34 567890 1234 
RFTI SRDDS0S1LYLQHNTLRGEDSATYYCAR 
RLTI SREDSKNTIYLQIISSLKTEDIA VYYCAR 
RLTI SREDSKNTIYLQMSSLKTEDLA VYYCAR 



100 

567890ABC12 
EKYRYDVELAY 

ENYRYDVELAY 



FR3 



C0R3 



HS-4H 
4B4 

RVHa~h 



110 

34567890123 
WGOCTLVTVSA 
WGOGTLVTVSS 
WGQGTLVTVSS 
FR4 



RVHa~h ttRVHa. RVHb. RVHc, 
RVHd , RVHe, RVHf. RVHg&tf 
RVHh£^t. 

(Z <fc S. 7U KS^ttKabat 
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H£ t h W S - 4 L H i£ V «*0 " - X s r a . © £ 

ft D N AE?iJ#IE $ J - K L T n * C £ *RI2 L 

fc. HflUSt F W S - 4 ffifc L IS V «*/<-•>- a * r a j ©E?!l£ 
E^!l*^ : 6 2 C . -«■« ft b h W S - -4 tt* H « V ■««■ A - x h V 
r a j ©E?iJ£E?iJ*# : 3 8 iztfT. 
RIAk n»S-4«*VflKlfl>ftfl)'<-->-»yt3-rr*D 

$Ht«%$ ( K a m m a n n . M h * N u c_ 1 e i c A c i d s 
Res. . 17. 5404. 1 9 8 9)£fc-f*££55£»II*.rt: 

LTE«lfc^C, Hfllftt y WS - 4tt#Lf|V«*0 1 O© 
if JjH © a - . y ( a - 3 y r b j ) * 3 - K t * D N A * K 
* LTStl/St hWS-4ta*H«Vffi*©7a«©i61lOOA 

- •>• 3 y ( a - •>' a * r b j . r c j . r d j . r e j . r f j . 

c n «b © ii Jjd © ^' - 3 ^lix S — x-i; 9 y*^®7 WKE 
?ij ©-£©»« s & fL T$/KE?fl©;:ft£©ia*afc£<t 
ttPCR£gK&£E^TDNAE?lJ©tS»«&££fr?-££«fc 

WfcLs ^LTE?mStTDNAE?!l4i0gE^*<gt®a*3^te^ 
T^s:a«feLfc. Stt&t HWS-4«i*LilV«*A-.>- 
9 y r b j © E ?iJ £ E 5>J # ^ = 6 5 t: » H ft ft t h W S - 4 tft # H 
f& V $1 & /n - •>" 3 y r b j . r c j . r d j . r e j . r f j , r 
gJ . r h / ©* n^tiOEM^EW*^ 4 1 . 4 4. 4 5. 4 8 
. 5 1, 5 4. 5 5 IZ 7F t . 
n to ft t hWS-4ffifcvffl8®«*0A-s; B y © D N A E50 
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— f f a D N A 5 . k hC«I«*3-Kr4DNA4fTCtW + 

■t r W S - 4 fit* V -ft L 3 - K 1" *■ D N A* t r L « C 

43 -rti DN nm0L± h WS - 4 fct*Hfli V$fl$£ 

3-KtiDNA«t K 7 ia«*3-Ft*DNASWC*n 

.&i:iUirt t r L.fi V 3 a j £>*t^« / b J ^ 

H«va«A-i/' a * r a j - r h j Ot-^T t h I L 

- 8 -^TtfiSL, *L,?*©*££. H7HK»f*«fc 

i: * L tt a - 9 y r a , * fc £ r b ; £ H ® a - 3 y r g . 
«t££/l-:i£SM?*m^ US* (RVLs/RVHgRtfRVL 
b/RVHg) # * > 7 W S - 4 fit * £ E t> U ■'t' T I L - 8 t: *S 

iaig % Hitfc o s«xtic h o«B!S + T£#$ns. 

^ff] IB (human cytomegalovirus imme 
d j ate ear l y ; H C M V ) 7' d * - 9 ~ £ ft ffl t * © 

HCMV-VH-HCrl * HCMV-VL-HCx« # £> <K 
p S V 2 n e o t: 4 * t £ t O ( @E &KJ iU « W 0 9 2 - l 9 7 5 
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9 * # W > d { # S *l * . 

v $ ^ M/'XT Tr / *J < > * 7 y ^ * * * 4 0 ( S V 4 0 ) 

-y.iDyy->i^'7r^— U (HEF-lcr) * © 

nHLiJj^tansiJfcc^D^-^-^fflt^ntf «fc^. Wxif, sv4 

0 or o * -*-£ttJB M u 1 1 i g a n . .R . C. 
^©^& (Nature. 277. 108-114. 1979). 
^ fcv H E F _ i a7 - a *-fi-atmt ZtoStt^ M i z u s h 
ima.S. «^©^ft(Nucleic Acids Res.. 

1 8. 5 3 2 2. 1 9 9 0 ) £ ft * li'UfcT * 3 ttfi? # S. 

♦ JSIiOfcftClffflSrot-^-fflifeOR^WttHEF - 1 or 

ii H EJrJi- .1. LR^.h.e. ? - v 1. - ?. * ( I.. 1 

V 4 0 . 4^* f n - < ;b * (BPV) SS©&*© D N AE?!l£ 

n)i^:.i*«Ti> radons** Tfcitfc? 3 e-ttit* 

O fc ft . & *R 7 - * - t L T . 7 $ J >> 'n> 3 > K 3 ' - * * * I- ? 

y^7*7-*"**^ttn e o iiftififcT. < T 

K ) it £ ^ . *||B**yf y-^TiXiXi'Jff* ^ y * 

7i 7-f (XGPRT) itfc?. - K n£KiI5c6?* ( d h f 

o - * © L tjK v $i«rc;h jjSi v tttf KK L « V 
3-Kt4DNA&tf»HttV««*3-Kt«DNA*««Ti 

. c ft «b tt, b F I L-8CJ1t5t + > 7}Jl*Si^fi 
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tl j& t h In ft O ft CO r: ft :: S ffi "? *s ■-:> , * .' * p - + ;i- ffi ft > L 
-re. «itfws- 4*«fts^n5. L«v tt'EflIM 

; 2Ki1-Ti / KE?fl**r *. ARE^tt 
«i!f*n-P*iE?l*f : 2 C . 2 7 * * * KEMcfc 

(U bK.«c««PT^. L « v ** ! ^ ,: .. 
(2) fchHttCH*Rtf-r**'HttVW«; 

^SBt hHfRCffl«tttt*©t h H« CfliSTfc* d i 
i^TS, tLTflillfUCr 1. Cr2. C r 3fc5l>«Cr 4 
'fjftf (Ell i s o n . J . «i> V D N A, 1 . 11-18(198 
1), Takahashi. N. Cell. 29. 671-6 

79 (1982). Krawinkel. U £ > EMBO J. . 
1. 4 0 3 - 4 0 7 ( 1 9 8 2 ) ) T * « . 

A/TfiScs^^^^ i y »- ^ yAyt-/7'Dt~^~Sfl)w 
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T i§ 5 - ■ T * 7 K * - 52 ^ ® • 

(A) (-1 ) k-t LUCIUS. 

(2) t KLfSFR, & t F I L-8Kttf*-'"5**/' 
*o- + ;btt*WS-4®LfflCDR*^TJR*L«V«I*, £ 

( B ) (l)fchHttCtt*. Rtf 

(2) t FHifiFR. &tf k h ] L-SKfcf-fS^S**'' 
0o-+;uJa*WS-4©H«CDR*^TJR*H«Vfi*. * 

t^Tli^i h ts ; . ... _ 

»S L^B.«£*»*l'Ttt. fitl SE L SS C D R liE?!l**l = 2 6C* 

Tg|$n«7W KE?!l£W ffl p£ H H C D R ttB5l#f : 2 

7 c** *i* 7 * ; KE^JT&o T8 7 $ j KE?i®&H*<£ 5 c 
*^TS«*n*75/KEyfl**L;lBKthL«rR*<REl 

: «I IB t hHtSFR 1. 2*J;ff3ttVDH 
2 6C, FR4!i4B4t:4*t46Ot3b0 ; flil SB k h L $ C $1 
«»b h C ; L. T fid 82 k- h H IK C $1 « ii t Kr 1 

mige t h HiSClIiStit h C t 4«I«T*oT 
J; < s & 4 ^ tt W K t U«C«*isJ;ff/tfcttk I- H « C « 

8 0 *> 9 C 5 * * 7 4 7 h-7'£lS£**Tfc€fcl*. 
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1$ £ o IK%:zr,:.-z + # ■- a ti * * K ? r. 

ffil^JEttKfc^te* L«V|!_88S2C*^TRV L a 
il.8RVLbilt*J*liTi; KO^L H0 Vfl*<i 
i3ferJI4HRVHa, RVHb. RVHc. RVHd, R V 
He. RVHf. RVHgXttRVHh4LT.S*ft*7S;«E 

H0V$|lSFR2+©4 H4£DT$/K*>r 
a «j ynVci, H 4 7 140 7 h »i 7* h 7 r f T fc 5 C 

*> £ / £ * li PI F R 3*06 7tt©7$;K*<7*-^7? 
iy^Kt* 1 .!;^ RVHb. R V H d, R V H e . RVHf 
RVHgXttRVH hiLTS^S? WKE?l*tt«(>© 

x y , N y _ / 7 - a * - ? -&0 C t § IfeWM^^^ "« 
t>£Kffli:E«LfcH»« t l-L0*:J-KrSDNA*$/l,Tft 
*&^??-.Rtfxy^y*-/7 , n:t:-*-&©C'>:#£5L 
MSI II"*© t i £ fiis: Eft L hHg^-rt5DNA 
£^T-&4^-'3©%3L' < **'-*ft32 1 '*- w*i%,0 

* LT 3 ©JBRtilfcSfifcttte* 4 > - tr.*3Ui -f > - t i- d 

t£ US * 4 ^-fsPXli-l y - t" I- D t ig ft- L X § W i 1" * £ tt & t 
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Ha ft * £ M * ^ » S o 

**9!07iUiva8. SfllfiJctf L«V«*. -7**Hfi5 
vffl*. fto'BfllJ&fc- h H«( vSlStf. Jnltfcit h I L 

*%9!OLj|Vt|«CDR&^HKV$I«CDRtx ** 

- Kf SDN AX «««*«=■ H««3-rt«DNA©tt»<Dt 
»t:tffflTfc*.PIK£^**HttVffl«£n-K-f*DNAS* 

A0ftK©*fc£WET&S. *£91© LIS V$HSC D R £ 

3-Kt8 DNAiiStllSt h L0(Vfi3«£:i- K-r£DNA&tf 
iSHlJjKt^LiS£^-K*SDNA©ttS©fc»^;: : ^iffl•^•^>S. 

B*C*»!lOH«V««CDR«3-Kt«DNAtt»ll«t 
HHflVl«**3-Kr*DNARtflHlJRtFH||*3-K , r* 

DNAttS©fc»t:*fflir«)*. $ ^ ti . n«l*k M/tfc©F ( 
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a i • ) . F a b h * l» !? F v * . .7. \t . H ft R l v ' Lf^SF »■ 

* il & S * * y 9 ,l/ * * ~ y F v 5 ifi 3 « m ± X- E a 5 ir x $1 i£ 
Ol'ttCttltKi^tii Bird, R. E. * » 

• T l-B-T E C H.., 9 . 13 2 - 1.3.7 .. 1 9, 9.1 . 

•> y x •< y F v £ s t h I L-8tc*t-r*B8lJ£ l - l-Kfr 
© H IS V £ L Si V ®8 £ L, T « * . c © •> y ^ * -< y 

Fva-K, h® v$ngi lis v«*o:y y * t < 

7* K ij y * - * ft IT if £ $ ft T ^ * (Huston. J S 
£ , Proc. Natl. Acad. Sci. U. S. A. . 8 
5. 5879-5883. 1988). 

•> y ^ ;u ^ * y F v i: *? * H « V ffltt*? J; L tt V tt, 
BflJftfc HfiftOHiafcitfL&V LTWteiBft* ft* *> © 

C^fntfc o T ^. R*«i E?fl$^ 3 8 . 4 1. 4 

4, 45, 4 8. 5 1. 5 4. 5 5 © l> 1* ft** t: 12 K © 7 § / KE 
iHKVJSSi, K?tf3^ 6 2.6 5 o^fnfrcEH© 

V Y> k ee>u ^ «b « i l $a v ^ t ; £ « £ y ^ "-ry f 

v # ¥ £ ft £ (WO88-0 1 64 9£#$) . 

$ ft t v 4 . ^ 7" v y y * - t L x n s W A tf'7 wBi 2 ~ i 

9HS*^S*fit<D-*«' < 7f- K*<ffll^ft* (WO 8 8 - 0 

9 3 4 4 * # M ) . 

•> y ;u * 4 v*3 - r'tiDNAtt, Iffl !2 12 K © IS 8 & 
k Maft © H « * fc « * H«V«««3-Kr«DNA, * «fe L 
ttSfclJs L«V||8«3-KtiDNAi»SliLs *ft*©K 
?IJ© 7 S©I9ia"©7 * ^ 3 - K t * D N Att#*. * ©P 

*7*5 4 -*-tt*ffl^T. P C RaCi 0 Wtt Lx 

t, $ ij, ^ r * r'J y * - * 3 - k * 5 D N a * £ * ©fi 
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MS £ r h SU L tSE iiltt* it* ^ o ::«!If5 r ? 4 -v-tt*ffi 
9 iffeiirifcSi*^^^^^^* - **<T4 * tits *© 

fc^tfutij* k k tft# £B«s© z'&mmt vtonm^ 

$ ft*. 

* © F ( a b ' ) i . Fab. F v^^tt^^^ i-^F 
v ®ft£%ft.Zlt&t ZH&t LZ. EL ISA 

. E I A (W*fta»Stt)_s. R 1 A (jttitftSWJEtt. 
) - £*<TS 4. Witt's 

I l - 8 # V * n - + /i/flt#* 3 - h L fc 7* u - I- C k b I L-8 

*£!*}© t h I L-Biift-fS + ^ffifc. »«l*t MS*** 
* © F ( a b ' ) « . Fab, F vftS^li^y^^fi OF 
v© I L - 8 Hrr^-i:«ti I L-8*S£l*?§14tt. ilft© 
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>j - : y i- -t ?" .-• - tt £ 11 m ■:■ -fe ^ ^ *i I . M a. K 

» + S±0 I L - 8 u* 7* -i:»t * I L - 8 ©ESfflST v -fe 

■B-T #a L/C ft . ±ie 7 v -fe 4 K « »0.iMi5fii-« * - ? 
,,S I «i"Ci§Si:«S8t/c I L - 8 & £S8 ® I L - 8 * * t; 

*«£S3*a*£WSLfc**fi©ffi** 

« .* a £ L_> ^!..T>.*L* IB».+ » »« « k a trf . * J£ *SI _ 
oft, *? + i*£#h^ »*»±©a»$nfciStt*«stntf«k 

* : c h emo i a x i s ) ©ESfc*»tt1"*Gtta*»** 1 * 

Jft, flilfGrob, P. M. * J . Biol. Chem. . 2 

65. 8311-8316. 1 9 9 0 IZ H1& £ ft fc * ft * ffl ^ * - 

£ *<T § S . _ 

ii*©Brfr*aa«»««^»aLfcas i l - b^sd*. ::ft* 

on?* M»l,fc»*Slfta«* * + > A 

*nttg*ffi*tl©a*©£tt"C*£"*"* L,± '« kl, « gBffi&T 
X O 0EIBE «t 5 fB ^ * fc^ia^ * * . 

* & 9J © t I L-8J:>Jt4*>7K*» SlSf&t Ha ft *> £ 

* <D F < a b ' ) , . Fab. FvfcJl>tt>^Hx->F 

□ 6^:. wiii\ aart&n. ««rtit«. nss£i*i&*u &Tr*si 
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h *=t©tt.i)U *ls^t- <h 9 it ft i 

- 1 0 0 O.g/bodyT**). 1 " 1 O B g/kg/i!0#»IEfi*£IR 
tf*©F (a b' ) * . Fab. FviJ^fy^*-^ 

4. * k h 1 L-8c»f**> 

5 fit*. SHI** hffi{*fccfctf*©F (a b' ) z . Fab, Fv 

««*£KiS»l- Tw e e n 8 (K 

fjfA b H»7*^^ ( H S A ) . 4> © "C * 0 

. *fc tt«ffl«|i:f81»llfll«t 6fc»ti«e«« ^ hO-Ch-yX 
fcj:^. «£«*©*:»©«»«£ L?t±. ftT^a-^Xttft. 
fli^y ~ h - n> s 7* K * ft tt 



v si M £ j - r -r & D n a © ? o - j. y ^ 

1 . £ R N A © iS 12 

/x 4 y ij f-7WS-4A^©iRNA?, Ch i rgwi n. 
j m. Biochemistry. 18. 5294-529 
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9 i 9 7 9 :: i *? iHC * # T i' * ft -t :• ■•■ - £ £ £} E it i$ * 

* w L x iii is is jz. o 

T S *> "B . 1X10 ; fflB © ^ 4 7' 'J t'-'WS- 4 0 IS BE £ 2 5 
ml© 4 M^7i >' ^.f-* ;.->7.*- r. * f u 1 k a *t SS 5 + T £ £ £ 

* * + 4 X S Ht . * * * - r- * jfi»frff + © 5 . 7 M Eft * •> 
$ J.8»!±KSi L.ftd*l*Beckman S W 4 0 n- 
* - + T 3 1 . 0 0 flrpi. t!T2 OtTH TbI Sl'^Sf 5 3 t 
C cfc »3 R N A * it R £ * * • _ 

E D T A R <I>* 0 . 5% N - 5 $ d -f ;u ■» /u 3 * y K * h 'J 5 i> * 
§115 2 0»H Tris-HCl ( P H 7 . 5) 200*1+ 
SL, LT-ttli:P r o t e n a s e (Boehringerit 
9S)£0. 5 «ig / « 1 <fc & 5 cfc 7 £ An L & . 3 7 'CUT 3 0 #13 
fijg + T 4 * r- Lfc. S^ft*7x/-'i'&:^ DD *' 1 ' 
i.T»aJL» * LT R N x ? y -/i/Tit«$*fc. ft <■ RN 
A itfefe* f»M E D T A Tf lfi"l 0 l «H ~ T~r i s - H C 1 ( 
P H 7 . 5 ) 2 0 0 I HiSlSlt. 

2. > v -fey>" + -RNA(mRNA)0}fitt! 

v $ '% * J 0 o - + M;t#W S - 4 H a - r T & m R N A £ 
tttbt-Sfc*. Fast Track mRNA Isolati 
on Kit Version 3. 2 ( I n v i t r o g e n{t 

/: i R N A p o I y ( A ) * ■>" -r a 7' tt ni R N A. £ ti tij L . 

cDNA Cycle Kii(InvitrogenftS!{)£ 
m^X. *©li**K:Se»0#tti:ttiv ±E2. T-S-*ft/;ft4 
0 n g © m R N A «k t - *« c DNAt^UL, v ^ * H ft V 
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£ 2 - |- t * c D N A © rgfs :: ffl C * t ft . ~ ^ ^ L $ V ft i$ * - 
-r > 5 c DNA«J8lit«KOK:, « i 0 u gBiSSiSNAi 
*j — * « c DNA*^*l/fc. 

4. !S#pI8ai«*3 - KtSit&^OP C RttC«k*Jt« 
( 1 ) "> * H « V « * £ a - K * S c D N A © 
PCRC/cftorH^-tt, E?9*^ : 1 3-2 4CitMH V 
(Mouse Heavy Variable)"/-?'*-?— 1 — 1 
2. RtfE 81 * -f : 2 5C^tMH C (Mous e Heavy 
Constant) / v-*'?' — (Jones, S. T. £ . B i o 
/Technology. 9. 88-89. 1 9 9 1 L fc. 

PCRil® 1 0 0 H tt, 10 »H Tris-HCl ( P 1I6. 3 
). 5 OiH KC1. 0. lnfl dNTPs (d ATP, dGTP 
. dCTP. dTTP), 1. 5»H M g C 1 , . 0. 0 0 1 % ( 
W / V ) *" 7 y . 5a^7 h0DNA#'J>7-t'Amp I i T 
aq(Perkin Elmer Cetus*t)x0.25//M 
© 12 n # "t : 1 3-2 "4 it # t M H V r> >" ^ - © 5 5 — O £ 1 . 
7 5 a/ M ©&?!!§*§■ : 2 5{:itMHC7'H -7-Rtf±82 3 . ? 
ll^n/:-*Sic DNAigjKl. 5<( littLv MHV 1-1 2 
7' ? A -7 - © & * o t> T S"J * CfflHt *i £ 5 0 */ 1 ©fltrfi 
"Ca fcft* 9 4 -C©lDMfflS^T3^|31^L-ri>:^9 4 'CUT 1 
£BU 55tCTl tffiij&.tf 7 2 t t3T 1 »H* d © *S # T JD » L 

2tCI 1 Ofl-RSMy + a^-rLfc. 
(2) 7^ ^LJ|V?H43 - Kti c DNAOil 

PCRfDfciilCr^^-iUE^Sf : 1-1 U'.StMK 
V (Mouse Kappa Variable) 7' 7^^— 1 — 
1 1. &. 82 ?ij & : 1 2CitMKC (Mous e Kappa 
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, r. o e — o o i o q i ^ * /* ffl .' 

fc. 

c DNA0ifiHii> *ft_**lO . 2 5 /» MOM K V 7'7<i 

3 . 0 /(MflJMKCrH-'-iffl^TlJISUc*?!^-: 

fc©4Hi;*&t:«fcO±ie3. T»*4lfc-*.*cDNA««2. 

0 * I •» 

5 . P C R «Ttf Bft * ft ~ 

BUseO^"!)^ LT P C RfcC«fc$«lttL/:H«V««*«fcB t L« 
V ffltt* *lftl0 D N ABitt * 1 . 5 Kfi»*7 *' d - * ( S i g 
m a ftK) £ ^ * 7 # o - * y /U £ & * W K <fc 9 # S8 L . ^ 4 
5 ObpfiOHfiDNAgJiK-itfM 0 0 bpfi© L « D N A Hfr* 
|57*'D-xfrHnfn89*!), * L T 6 5tCT5»B» 
^L-rctl<hPI^ffi02nn EDTARtf3 0 O.M N 

~ a x rrt i r * 2 0 ■ .n- t «- • s - h c 1 ( ph 1 . 5 y z m * f- 

e 

DNAKftSi^ -^tt«Stl«fc *? HCLx 1 -fl EDTA 

j^ttS 1 OrH Tris-HCI ( P H 7 . 5) C»BLfc. ft 
C . 1 0 «H MgC 1 z R 1 mil H h-^*ttt5 1 

O.n Tris-HCI (pH7. 9 ) + t 5 3- - v 1- * X 

m a I ( N e w England B i o L a b sttfi) *»l 4 T 

3 7 *C 11 1 3 8$ M <t L . ft C s 4 0 a - v h © WBMf* S a 1 
I (SiBilttSE) 3 7 tCT 2&IBI«fcL. HTif^D 

NAlfr^ 1 . 5 %«».^7 #n-^ ( S i g m a tt») 
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5 #r.i!i§l!Stf 1<V>* *Lt:iX>^§«02i!l E D T A R L v * 3 0 
0 B n NaC l*ttl520»M Tris-HCl ( P B 7 . 5) 

£Jjd*. fc. c o*g£«9£ ^ * y * o n * *a c«fc *> tttb L 

EDTA^ttti 1 ObM Tris-HCl (pH7. 5)£i8H 
bfz. 

s d n Aiifrx &tf^^^H«va««3 - k-t safe* 

«SDNARfi-***llt. ±KD N AKfrtt^fftt *© 5 ' * 

ScSa 1 1 HT^(D3' *5g:iXma I ft * 

*a£?£SA,T>£SSa 1 I - X m a 1 D N A Bft tt" l*J 0 . 3 v 
g *7 S a 1 I . X m a I R *BH ** © 7 * * 'J 7 * * 7 r * 
-M ( B A P ; £rgiiifci2) Tifiitt*w«!:CJ;»J«iai!LfcpUC 
1 9 9 ~ (SffifcttB) IbO. Int. iaj. v bT4 D 
N A- V *' - -b' ( G 1 B C 0 B R L ttB ) Rtf £tt © v 7 r - £ 
#=Sr *Rl£ffi* + "C- 1 6TCT 4*ISIRlS**it6Lfc. 

fcC. 5 // l©±Ka»S£fc**BBD H 5aC3yf7^ 
fBlS (GIBCO BRLttK) 5 0 x 1 Cftli, * LT 2 ©WE 
£*±T 3 0 #1BK 4 2tCTl aiBI* LTStf*±T 1 #IH»1 
Lit. ft^T 4 0 0 tf 1 ©2 xYTJSIft (Molecular C 
loning:A Laboratory Manual. Sam 
brooki. Cold Spring Harbor Labo 
ratory Press. ( 1 9 8 9 )) «Jfli, 3UCT1 
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If ffl < ■' * ■-. -n - !• I- t: (J: . afltff /ml CD ~ - l -' •> 'J :• ( «! r£&' 
* it £! ) t tfl * ^ x Y TS^ifiiE (mo i e c u i a r C i 
oning:A Laboratory Manual. Samb 
r o o k <? . .C o 1 d Spring Harbor Labor 
a t o r y Press. ( 1 9 8 9) ) ±CCOA!IB^ si, 

|Bg» :0lS!R-?-A-HTX-Ca I (5-bromo-4 
-chloro-3-indolyl-/9-D-galactos 

ide, SiBitttS!) 5 0 if g Lfc. 

CKDJBStcfc*** 5 0 </ e/>lfl)7>^'J ^tlf 52x 
Y T $ ift 1 0 m 1 + T 3 7 X il T - S IS S t . * L X Z CD ig # ft ^ <b 
, Q 1 AG EN plasmid mini kit (Q 1 AGE 
N 53 ) £ ffl <^ T . *0||;r<SK82l&075&trftoTr-7*$ KD 
N A £ Ml SI L fc . 

§y L is v o — v t % it '& * £ # 1 1 * 7* -7 ^ $ r* p u c - 

All® 3 y t'r y r »K£ J M 1 0 9 £ fflnfc ±12 
© p] (_ 7j £ 5: ft o T , A-iyiJ K-7WS-Ki*tiv^H 
«V$I«*3- ^WtiT"? XU'«Sal 1- X 

ma I DNADrfr*^tt*t^ HT P U C - W S 4 - V H ^ 
£ L fc. 

gfifefll 2 . D N A PffigKaifliftg 

13 ffi 0 7" -7 7. $ K 4 1 O c D N A 3 — K p! i$ 0 S $ 82 £0 £ s i/ - * 
iy^T'H'-iLTM 1 3 Primer R Vi'iffM 1 3 

Prime r M 4 (P^it^ffiititS) » S » D N A -> - * 
x y ■*)■ — (Applied Bios y stem I n eg) fc<J; 
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r vr j £ ■ [■ y i D e f- x y Terminator C y c : 
e Sequencing Kit (Applied Biosy 
stem IncSDilK^-*-^^ 13 ^-"'^ 

?!l£E?!]#-f = 2 6CSt. * fc- 7"7^U'pUC-WS4-V 
HC4ift4'*JlWS-4»#OH«V««*3-Kt*iHfi? 
•®SIE5l«fiW*-t = 2 lESt. 
S ft W 3 . CDROftS 

L«RtfHffl©V|fl8©g*ttfllittt* S^t3«ffltt**LT* 
(CDR) C*9lB*fttl»4. 

0 7 $ ;»KW(i, ittS«&<R#**iTt>**^ -5* CD RE 
#©7 $ y KE?8©«R14tttt«>"C* ^ ( K a b a t . E. A. h 

r s e q u e n c e s of Protein s ... o f I _m m 
unological InterestjUS Dept. He 
alth and Human Services. 1991). 

^5 7 nws-4 ffi<*©LttVft8fc&CM:HttV8l« + © 

CDR 

* * K E?fl#^ CDRl CDR2 C0R3 

PUC-KS4-VL 26 24 - 34 50 - 56 Pa "97 

PUC-KS4-VH 27 31 - 35 50- 68 101 - 1 11 
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n7^WS-4 LaitfH«V||«*3-KticDNA^D- 
ypUC-WS4-VLRlfpl]C-WS4-VHiPCRSa 

•JfcttLfc. HTHEF^-M- (fiK. W 0 9 2 - 1 9 7 

5 9 R 13 1 £ # © - £ ) K 35 A . 

Lava*©fc»oa^^5^- (EM*f = 2 8 ) h*b 
vaa©ft»oa*^7^- itzn** ■■ 2 9 ) **©v*i 

$ 0 _ ,* _ £ ?ij © flj £ a - V T 4 D N A £ ^ 4 7' 'J >f X L, B. 
-3Kozakr/tyt^E5MKoiak, M. & , J. M o 1 
Biol. 196, 947-950. 1987)RtfHindlI 

-f -7- (£?!l*^ : 3 0 ) &tf Htt V»«©fc«>0iil£7 , 5 -f ^ - 
" (E 50 » : 3 1 ) liV J ffl * © *« * 3 - K-f S D N A £ ?ij C ^ 
^',,^XU flo. ^ 7 UF * -£?IJR B a m H I $»JPR 
SBte * ft fin T * 7 £ R *t L * • 

2 0 »M Tris-HCl( P H8.2).l0mM KCL 6«(l 
(NH. ). SO.-, l%TritonX-lOO 1 00//M 
d N T P s . 1 . 5 bH MgCl 2 . 1 0 Op»ole fO©*7'^ 
-7-, 1 OOngC^fDNA (p UC - V LXCp UC - V H) 
. Rtf 2 . 5 U OA m P I i T a q Bt^ttt^ 1 0 0 u 1 O 
P C R 5 1& ?I £ £ 5 0 u 1 0 i£ rdl T If t^. 9 4 T H T 3 # Tal S 
©£ti©&. 9 4 T 1 #IBU 5 5 T JIT 1 £ KU 7 2 T C T 1 
$TilO* 4 3 0 @ <T ^ . 2TCT1 0 # ToW > * * 

^ - h L re . 
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P C F-±Jflcft* 1 • 5 7 *' n - 7, ¥ /l-^fflr TffiSS I . 

Hindlll JffBamHITffiftU *LTL0iVfH$::-7t>T 
IS. HEF^S^^-HEF-VL - g * C x H fi V E o 
TttHEF»a<^^HEF-.VH-g r 1 Ktnfnf n - ~ 
y*'L/c„ D N AE?flifc£©&. ILUDN A£5S^tt5DNA 
K)t?ttr7^ KH^fftHEF-c hWS4 L-g * . H 
EF-chWS4H-grl£tf?£Lrt:. 

C OSttJS^O I" 7 ^ * * *> » . . . . - 

* - £ C 0 S fflB&^fc^TKS* Lfc. HEF - e hWS4 L-g * 
«^i::HEF-chWS4H-gr 1 * G e n e P u 1 ser 
£1 (B i o R a d US) £ffil^T X U ? ho^U-i^gVC^ 
COS«B!:Hlt»»lcftLfc. & DNA (10m) £ ^ PBS 
4> 1 x l 0 1 iS@/»l®0. 8i1©7'J3 - H:Jli, 1. 5kV 
N 2 07; FOg|CT^'^*4ifc. 

ijct 10 »ra©@aJii!iaoax x \ o# ^- •> 9 y&s 

stifcfflK?** 5%ot - ^oyj ><7»j-7cJi&MY*££*rt 

5DMEM1$«« (G I BCOail) 15ml ^SifiL, liffi^f 
> + - uc&JlDLfc. 9 6 J* 13 CM ■ *§#± 

a.fctfBCfcOWBttfrfclfe*^ iSS 0 . 4 5 0 m© 

T4*?7-f ;,/ ^ — (Ge lman Sc i enc e it 3S ) C T it 
iS L fc. 
E L I S A 

KCfc-icLTWfiLfc. iaKe£«ttWS©fc»OE L I S A 7' 
U-HiftO«t:LTffl8Lfc. 9 6 A 7* U - h (Nun egg) 
CD £ 7 * ^ £ . « R 2 g / m 1 T fflUb A - y 7 t - (0. 1 M 
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RK7k £ + t- m -7 _. . 'j . c 2 5; t •>- ft.+ .»• " * ± ) i: - •-■ 
H -jj(tH l - 8 ** 'J ^ d - t ^ IK * (R&O sys t ems 
£9*) 1 0 0 v 1 Tffllft fSf?A v 7 t - ( 5 0 mM T r i 
s-HCl, PH7. 2 , 1 %7 •>.ft*77U7' 5 V ( B S A) . 1 
m M M g C 1 » . 0 . 1 5 M N a C 1 . 0 . 0 5 % Twee 
n 2 0 . 0 . 0 2 % 7 vMt* MJ * J- ) 2 0 0 u 1 t 7' d 4 v 
*'©&. «S5ng/ m ltttt*t H L-8 (Amersham 
ttJS) 1 0 0 I flotfc. 

/m i ©7* * 'J ** 7- h 1 eGB (TA 

GOttK) lOOH^O^- -f y 2 y&tfft*©& 

. Sffffff ( 1 m g /m 1 P - - h *7 * 
CI 4 0 5 nnt © B 3fc & * «S S fc . 

t h 1 g Gtfift (TAGOttS) 1 0 0 // 1 T-EJStti— 7' n v * 

/c c o sate©iS«±ill*H** | R LT * * *£ira*.. *iw« 

I, /g/mlCT^'Ji^r^-^^+l-t h I gG 

}^ (TAGOaSS) 1 0 0 */ 1 0**^-'>»^ 

(lmg/ml p-^ ho 7 * - >HRBU 
S i gmattSS) fcflOa.. 4 0 5 n«T O «*K * ^ . 

* ©*££, * > 7 IS* W S - 4 *M L-8 t:1**W£*S£ ^ * - 

v$i*©iLi-mjs**r * 3 & n/c (B 2 *#i© c t 
) . 

ttfc, fiter7^SKHEF-chWS4L-g***ti*B 
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ffi !i E *-*•• s r i c . h i c c (• I : D H 5 u ( H E F - c I 
w 5 4 L - g * ) - aic'Hilc'/^A* KHEF - c h w S 4 H - 
g r , £Wf E s c h e r i c h i a coii JM 
109 (HEF-chWS4H-gT. ) £LTIltfii*jK£.i8rX. 

tfiS«lTllS3f) 
* 7 J! 1 2B C * * . FERM BP-4739xfc«fctfFERM 
BP-4 7 4 0 iLT77^X |-&#j£l-3£HIIR$ffc£*lrt:. 

gflsfls. am* fc h ws - 4 ffitta>tt«_ 
k f w s - <"r# h « v ««©tt|j 

jS&j&k hWS-4!AftHfiiVa«?3-KtiDNA?^0» 
t: L • T S St L tz . k H)i#VDH2 6fl)FR l-3Js*lFk h ft ft 

4 B 4 ©F R 4*3 - K * * * *lR*B© D N A KW* * * W 

5 - 4 ft ft H & V CD CDR*a-Kf*DN AE?!!*<iI£$ ft 
4«k-5i:»flll3it hWS-4fit#H«V««*3-Kf***DN 
A £&3t L/c . 

~ ft II. C © D N AE?fl©* h'f'ft'5' fflRtf 3 ' H i n d 1 1 
1 l5ISSIiCi/KO Z AK3 y^xE?SRtfB a mH I 
/X7'y << * y'j--&n%*tLZntt1jaLX, H E FS^? * ~ 

4*©* 'J KE?i*K?!l*#: 3 2-3 5 £*t. 

d ft £ © * V :f ?• ? k * * K « 1 1 3-1 4 3fiS©l$*^Lx 
fig t * 2 * © * »; 3" 3* ? U * * K « £ ^ IZ 2 0 fi $ © * - A 7 v 
7* $S $ £ * . l^fl^'J^JH^f FfirtHFl (E?!lS^ 
: 3 2 ) x H F 3 (E?IJ$-5| : 3 4) tt -t v * D N AEJJitU 
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* L T fft r.- I! F : ? f.i!?'Jfr ^ ■ 3 ? ) . H F (K£(*-* : 3 5 " 

i*7y^*y^DNAE?iJ**t*. :n6(D*'J^^^H' 

i@»jDNA^«SIE (APP I i ed Biosystemstt 

y 7 ' y -0^a^i3 13 IE* . ft 1 0 OngToOH F 1 £ H F 2 . 
HF3iHFUffl*^^*^^ 2. 5 u © P f u DNA*'M 

7 ttr 9 .8 .» op c RRi5»KSan>fc. 9 

4 1 iz-z 3 a ia©**B©stt©8K 9rcnt2^isi, sstt:? 

2 #HR 7 2tC-:2#ISI« 1*^ ^ i ift* 2 * * 
p c r 5£« © *t * ffiS:: Sift L ^ c2 *^" / ® 

Of^-^^^fc. 1 0 0 piolef R V H 5 ' 7' v 
J -7- (£?8** : 3 6) i&I>'R V H 3 ' 7*7 4 ^- (£?'J#^ : 

3 7 ) £tt&7'7 4 -7-£ LTgSfiDLfcft* PC Rg£«£ 5 0// 
i ©tlLttTil^r * 9 4 t 3 »Iffl©«tDOft1*«>*- 9 4 
t CT 1 £IBU 55TCT1 »lS|Rtf 7 2 t CT 1 »IH© 4 5 * 4 
9 toZftl^ 2 , CCT1 0 # IB! 4 y * * - I- L fc . 

ft 4 5 0 IglMOD N ABrfr* 1 . 5 % ft ft * 7 *' o - * y ;u * 
lntWS^ Hi n d 1 1 1 R B a m H I £ £ *} ifi flS L * * L T 
^HEF ^^?"HE F-VH-g r lC^o-^y^Lfc 

£ p _ - ( E yij * : 6 6) «fc H I P7'H7- 

(E?a*^ ■■ 6 7) fcffll'T. D N AE?"Jifc£©SU IL^H«V 
$1$07 5 y KE?!l£ 3-FtiDN ABfrHtT*?-^ S K £ H 
EF-RVHa — g 7 1 £ tfr £ L . *7' 7 * $ K H E F - R V K 
a - g r li:$S;tt"5H«Y««©7$y' SEW* * # « £E?9 * 
K?iJS^ : 3 8 ii* f . 
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j r d j . r e • . Mj, r g j . r n J ^ fiiT © .fc o 13 L T 
A- 2/ 9 y r b j ( R V H b ) ti. 4 7 fit© n 4 ■> V # h ij 7 ' > 

77 y(;^t5^ CttltLfc****'* 4 -»-L TW 1 (EN 

39) fc«fctfLTW-2 (E^J*# = 4 0) PUS* 
ftS**?*^-^"*** 11 VH5' (fE?9*#: 36)*^ 
R V H 3 ' --< £H«f : 3 7 ) * . jfl V X .s ?.9 * . * y H E F - R V 
Ha-gr 1£MpS2DNA£LTx P C RftC<tl)»«U ? * 
$ KHEF-RVHb-g r 1 *7'7MKHEF-RV 
H b- e r 1 H«v«tf ©7 5 y KEflUsitftt&EM 

*E50S^ : 4 1 CSt. 

a->- s yr tJ ii, 4 1 ft©*'"-* 5 y*<7'o y ycSSt* 
J: ^SitLfc«*lS7 , 5'( -7-QT P 1 (EH** : 4 2 ) & £ 
If Q TP 2 ( EJI :f 4 3 ) ? ? * * K HEF-R V H 

a - g r USISDNAtLT, PCRlKiD ttlfi U 
KHEF-RVHc-gr 1 * » . *r 7 ^ F H E F - R V H 

c-gr it:t*n5HSiv8i«o7$; KE?ifc«fc E£E?«J£ 

E ?IJ * * : 4 4 K t . 

T P 2 r -7^5 KHEF-RVHb-g r 1 £i#SD N A 

ilT7 ' 7 ^5 KHEF-RVHd-g r 1 * # . * 7* 7 * S K 
HEF-RVHd-gr 1 iZ £ * ft 5 H ft V IJ « © 7 § ^ &E?!lfc 
«fc ggE?0£E?IJ#* : 4 5£*T. 

3 v r e j it. 4 0 ft ©7 s ~ ytf r o y y c&R* 

,CRitU«l^^-ATP 1 (EW**' 4 6) 

A T P 2 (K?U*# :n)^K^X$FHEF-RVHd 
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- g 7 i*agDNAiL:*ti-. ?' ~ - 5 !" H E F — r V H 

*7-7^rHEF-RVHe-irli:*Sh 

4 8 t:it. 

a-->-. y r f j 4 4 ^*«75*ycHta 

«RltLfc*ll»r5^-CTAl (ESI**: 4 9) 

GTA2 (E5'J*^= 5 0)^Kr7^KHEF-RVHd 
-g r itMDNAHTMU. .7 5*.* KHEF-RVH f 
-g r *r7UKHEF-RVHf-«TlC«n 

RtS^i:aStl/:^Sl7-7^-LTFl (EH**-- 5 2 
) fc^tf L T F 2 (K?«J*-^ =53) fcffll^ 7 7 7. § K H E F - 
R V H d - g r 1 £KSp NAi LTBWL* 7" v * § K H E F - 
r V H g - g r 1 7.5 KHEF-RVHg-g r 1 

5 4 CSt. 

A->" 9 y r h j li. ISIT"^ LT L T F 1 L 

TF24BIK r53HFHEF-RVHb-irlt»aDNA 
tUTJtfiL, 7*7^5 KHEF-RVHh-g r 1 4 » * . * ^ 
nH'HEF-RVHk-n lCtift«H8V«8075; 
KE?l|*»'«fcy t S»EW*E?y#^ : 5 5 izfrst. 

UttJftb f WS - 4 |)l#L|Vi«3-Ft*DNAt*fl)» 

CUSStUc, kHftfMEl<DFR*3-Kt*DNAEJU 
7nWS-4K#LH(VflHI|CCDR«3-Kt*DNAE5l4' 
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d © D N AE?lJ0* ft** 5 ' fflRtf 3 ' fiCH i n d 11 
I «g «ft SB (5 / K 0 Z A K 3 y -b y * aEJfl&tf-B a m H I !S»ffl5fi 
/*7*7 4 * K^- — S^U^^n-etL^aaLX. H E F 
Cjf AT* 5 C Lfc. LTKttLfcDN A£?iJ£ 
SUOUffi^'J^^^^^^ 1 ^ *LT&£. Ztlb<!> 

* ij 3" * ? 1/ * f- K © 7 * y 7* x ) ~ £ .tt.S t £ "JlSft ©.* * * U ^ 

4*©^ , ;^?^i'J*-^ KEJFJ*EW#* : 5 6-5 9K^t. 
Z*l%»©*'j3*?^l'*^K , !S] 0 6 ~ 1 2 4fii©S$4f 
RHt52*0*') 3* * ? K«I^C 1 9-2 3 ig $ © * - 

A 7 v -rWUZtit * . 4*0t'J^?^l/*f FOftLFl (E 
*U## : 5 6 ) . L F 3 (E?y#^ : 5 8) ttt^DN AE?j« 
»L % * LTfft© L F 2 (EH** : 5 7 ) s L F 4 (EM»f : 

5 9) tt7yftyxDNAfi?!l$tt4. 

f- K*1»E© H F 1 ~ 4 iBfc«D5ttTfcJft Lfc. 

7 y * f 7* V - tt * 1 0 0ngr-5©4lOi , l K & 

Of 5 u © Am p 1 i T a q ***** 9 8 .0 1 © P C R«£ft* 
, 9 4 TCT 3 »IHI©«*D©«fc©«K 9 4TKT2#IBU 5 5 t 
£ T 2 IHIRtf 7 2XCT3 £IHJ* lf^'^U C*l?2f^ 

* >Mt ■» fc. 1 0 0 P lole-To© R V L 5 ' 7*7^- (K51»^ 
: 6 0) RtfRV L 3 ' 7* 7 4 v - (EJj*f.: 6 1 ) HB7"5 

PCR 5 0 // 1 ©t£«4Ta(l^ 

* LT 9 4 T HT 3 #JB]©«tB©£tt©8:* 9 4 *C C T 1 tfEK 5 
5tCT 1 ^ThIRc; 12tHTl aiBI* 1 t^/i'itTCtl^S 
0 * 4 * ^ * *T ^ * tLTftCl ZtCTl 0 Td! 4 y 4 * -< - h 
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ft 4 0 0 MM©DN AKK* 1 • 5 X««URT#o-»yji,t 
fflnTttBL- Hindll! JtfBainHiaOiBftU 
ftC HE F ft*** ^HEF-VL-liC^-*^^ 
E F - 1 7'7 < (E?'J#^ :6C)*^KIPr7^-( 
E5U#^ : 6 8 ) tJB^TDN AEM*«©«* Etl>L«Vfl« 
©7 WlEnta-PtlDNAlfrtttrSXi K*H EF 
-RVLa-g .i^U. *r**^ KHEF -RVLa-g 

: 6 2 C T . 

JiJ#^ : 6 3 ) F T Y 2 (E59#^ : 6 4 ) 

|St*r7^-HTttRVL5' (E?"J*^ = 6 0) 
R V L 3 ' CEH»*: 61)^K,r^U'HEF-RV 
L a - g «*KSDN AiLT~ P CRtta*)j|«U ? * 5 
KH E F - R V L b - g *^MKHEF-RVLb 

: 6 5 IZ Tfrt . 
StJtftb HWS- 4 St*©*® 

»• w s " 4 «t*L«© r a j a--; a yfc»0*S 

0^^^-HEF-chWS4H-«rliCnCOSaffi 
IIIBfiJiicLTM ^n?x^'>»^U ffj8e©«koi:L 
T**±«*B*tfc*» «EXIfcW4 E L 1 SACM(Di*.9 
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*J m t l *r <n * ? tfi * (c h L / c h H ) ^ 15 n « j£ L ft t + 
>5Hii*>&«*lli# ( R V L a / c h H ) t ©IBlC litftl£*S6 
14 H S ^ c i *<it IS $ ti /c . 

1§] ^: X * / 7 W S - 4 ffifcLfK© fc » © $fe « * H E F - 
c h W S 4 L- g * hWS-4K#HK®r 8j A-i; 

*7**->s vL. 1fite**W4 EL I SACEtOi*H)0*ft 

tUSLfc. C©tftfc(chL/RVHa) £tttft!Efc£ 

Stt *< Jl & *i « fro fc ( El 4 i # R © C t ) . 

*UB©C* i < . «t*# t h W S - 4 tftft L«© ' a . a- 3 y 
( R V L a ) tt* / 7 W S - 4 fit * L « £ ©8 * * t fc 
©T. ;tiK^fl)StlUiHa*A-y- 3 y ©l¥ffif: IS. Bfo&HSB 
£A->- 3 yiHti^k h W S - 4 ffif* L «K© r a j /«-•>'■ y ( 

RVLa) *cosiBcH^Hyx7*^'>« ^5:ic<t 

*©«** r bj. raj. r ej . r f j , r gJi r hj © 
Htt ■ * *fitfc£> RliilItfeH>7W 
s - 4 fit ft ( c h L/c hH) KEtt"f*S*©fitlII8£tt**L- 

cii^S^fc, LfrL, i4lcoi>tii, r gJ A->- 3 y 
( R V H g ) WLfttt^Ttlb 4 > 7 W S - 4 fit* (chL/chH 
) «fc ♦) fl£ fr ~> tz . tt *? * Hjffi^' - / a y r c j * WT S fit * C ti fit 

H t ► w s - 4 fit#-L«© r a j a - 3 v 
(RVLa) «^CS»SEt h W S - 4 ffift Htl© r g j a-* 
g y (RVHg) £ StfEftG^ fitf£i/tHSS£14£** 
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tj:tt:<tH>7WS-4fa*(chL/chH) i:Ettf * 
fcc. * w s - 4 ft#Ltt© r b j a-* 9 y (R v-L 

b) Htt*'<-* B >'£cosiBBcB5»'5:'*7* 

? . >8 yU H«l«t hWS- 4 R* L «© 'bj (R 

VLb) Ctt^fc. hWS-4tt* 

HfS r g j ,<-*. ( R V L.b/R V H g )..fc'lt.# 

. HttMIB 7WS-4K*(chL/chH) ClE*t 

Affiliate******-****** 1 *' * fc * 

4 fift { c h L / c h H ) £ Sttfrofc (i6^I©:i) . 

ffiI8BOl¥«i:*»^^^ */7WS-4 8t#(chL/chH)K: 
E.tt * -5 I4fi t I L - 8 13 5 tS £8 ft .* * L * _2 » © * « * 
t (RVLa/RVHgiRVLb/HHg) **HZti 

7- or < yA*7itfflS^, XttfH EL 1 S A£3e»©*£ 
Ttt£*tt*J:9IE«K:M-fc. 7WS- 4 Jnfr 

(chL/xhH)x RVLa/RVH gTnW^V L b/R 
vh g ft*© i*r*i*>H*K© ^ (0 7 Sloe £ 

) . 

Uttftt h W S - 4 ft* L ft © r a j A - >' s * 
(RVLa) **l*tt r bj /<-•>•. v (RVL b) is 
b WS - 4 ffifrHtt© r g J '<-•>* » * (RVHg)HtiK* 

SWBSt:IsI^H7^^7x^^ 9 >'-r5Cit:«k , ?*>vWS-4 
ffift (chL/c hH) CKfgtJSR©^!^^^*^^ 
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fSflt& h W S - 4 tfift© L 18 r a j A- •>- a y ( R V L a ) t 
|i) H IS r g j A- * 3 y (RVHg) , S ttlHj L « r b j A- 

3 y ( R V Lb) t Wi HIS ■ S J *v ( R V H g ) frb « Z 

n% Fffift© i l - 8 i/tr^-c^rs i l - 8&£EB£tS 

B A «fc *) ^ V V&JflLL-fctfjl 0 0 « 1 © Jfil ft £ > 1 5 « 1 © M o 
n o - P-o 1 y ( I C N . B i o m e d.i c a 1 s £15) 

C3 5iiroI|L, »ft©«*»«:tt^a^»tt**?3«-jTb 
h#$$l£*ISBL-/:. C © SB & £ 1%BSA&JJDRPM I - 1 6 

4 0»«t3Tft»Lfc8:. »ALfc*flL«* 1 5 0«H©«tt7 y * 
i-!»i.»«t:T»*Lfc. C*i£iS<i>#StL.fcSU »IS* 1 %B S 
Ags2]ljRPMI- 1 6 4 0i§lfe£T&i*L. 2x1 0 T Cells/Bl 

©«IS»flEK:«*«k-5K:|ISBLfc. d ©WBSSffiiS ©»***©£ 
$ & . ■»»-.< h^fy (Shandonifc) CiiiRS*^ D i 
f f-Qu i k (5 K V + *tfc») ffefe L-T»l£L./c£m 9 5 
± T h ~> tz . 

±getf*#!«iS«£ifi'l>#»L- v 7 t - ( 1 %B S AR 

0 . 1 %7 V 'J 5 i»££t; D - P B S ) t3TlfflI&«K 2 x 

1 0' Ce 1 1 s /■ I £ # & «fc ? C S Si L- . C©^\ i(F4 1 i*±©F 

c ptr^-*ife^^«)fiifnt5Sftt< *£$©*■ H/t ft ± is) 

-©F cgf^^ttiS K2 4/ (tSEftitajgiailBS^P 
CT/J P9 4/0 0 8 5 9 £RE!) £*©*/£]! T'fcSk h 1 L-6 

**n-enaKi*j5 o // g /■!*>- cfc t*j 4 o ng/ai£« zx-jtz%. 

ML. * ffl * T 3 0 # H-* y * * ^ - h L/C. 

"MtKJiilltl L-B (74TBq/mmol. Ame 
r s hamttS!) i*««k I L - 8 (Ame r s b a mttJS) 
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4>7WS-4S# (chL/c hH), «iSJK t (■ Rff ( R V L 
a/RVHgfeU^RVLb/RVHg) . Btt4*t$©t r fit ft ( 
PAESEL-LORE I fc * ^tt.»tt«M©^ * * W S - 

4 fiifrOitiftli&G'* v ~? t - £T»« 2 0 0 0 ng/Blrfr 
8ng/il*T2«SR**l'fc. I L-SSftfc&ffeSttfrSft 
£**l**5 0 */ 1 -fog£L*a + T 3 0#I8M 

fc...*oft v ±B#*ssa« loo u \ **JniL. S£ 1 5#s 

r ;oBBSS««Z 0 0 // I ©2 0%^v*d-^}§}6::S 

Btftftk- h W S - 4 ffitt© LIS r a j A- 9 y ( R V L a ) i 

PI H $ r g j a- <>• 3 y ( R V H g ) , * fc ttH L « r bj 

B V ( R V L b ) lHH« r g J /<-'•>' b'v ( R V H g ) * 

I L-8 Hrr^-C«t* I L-808^CWLT. * 

^liti* (chi/chH) ii§ieK©«i^ii*«tt«^-r * £ 4 
a< H & k « -» . 

tf fc. HJ]ie7'7 X $ KHEF-RVLa — g k £ *j T **I8SK 
Escherichia coli DH5cr (HEF-RVLa 

- g * ) . *«fctfr7^5KHEF-RVHg-8T 1 4ttt * 
* Bg 1 ti Escherichia coli JM109(HEF 

- R v H g - g r 1 ) t LTl£8ffiK£ifeI^l£&ffi0f£ffi < 

< «?m* 1 TB 1 # 3 -f ) tlx ¥&6*7 Ji 1 2BC, & 
*FERM BP-U 3 8*«ky, FERM B P - 4 7 4 1 > 
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k h I L-8fft!5t?:BALB/c7</ * CD Iff R ffl IS t i *3 * 
ttfllMlBP 3 X 6 3 - A g 8. 6 5 JHUM^^'J J-* 

fttaiiLfc^'J-i^tff^ K-tWS- 4* 

(K o, Y-C. <s>x J. Immunol. Method 
s . 1 4 9. 2- 2 7 - 2 3 5. 1 9 9 2 ) . 

£*_t©*>)ffi °Jfttt 

t r I L - 8 !I*ft - r !/tft£M ^ w Otn 

ft E *> T K k mtftOV««CDCDR*<t r I L - 8 C *t T Z> ^ 

jSWJfct Hftft©*«£*<k Hjv#c6*Ls *LTCDRti5t* 
v .ift.flitt.tf ft *»£©*»** hftftttfc tizMtZ 

ffiflltttfft<s *LT*ftttcE**$flULTJW»*ft*. 
. »ttlS**t*Jt:» < «JW 1 3 SRJW© 2 ©»tt**ifc»£*^©? 
R 

£St$^ RtfSft B 

( 1 ) Escherichia coli DH5 a (HEF- RVLa- g * ) 

ggtS^f : FERM BP-4738 

S It B : 1994^ 7 n 12 B 
( 2 ) Escherichia coli DH5 a (HEF-chWS4L-g«) 

gl€*-f : FERM BP-4739 
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U ft- B : 1994 ^ 7 n 12B 
( 3 ) Escherichia coli JH109 (IIEF-chKS4H- C r I) 

gstS" 5 ? : FERH BP- 4740 
ft B : 1994* 7^120 
( 4 ) Escherichia coli JM109 (IIEF-RVHg- g r 1) 

SStS-f = PERM BP- 4741 

$ «t B = 1994* 7 J112B 



K?lj#^ = 1 

E?fl0fi<* : 4 0 
E5IJ0S! : 

h * n •>■ - : £ $ 

EyiJO*?T- : M K V 1 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 
EMM : 2 
E94©£5 : 3 9 
E50OS : &® 

h # D £/ - : itt fli tt 
E^IJOSS :^)£DNA 
E?IJ©£ft : M K V 2 

E*fl 

ACTAGTCGAC ATGGACWCAC ACACACTCCT CYTATGGGT 
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EMS^ : 3 
KM.©** : 4 0 
KW©S = tee 

«©» : 

h # n <>-- : iStStt 
KM©88 : £ JjSc D N A 
EM©gft : M K V 3 

EE 

ACTAGTCGAC ATCAGTGTGC TCACTCAGGT CCTGGSGTTG 

KM** : 4 

KM©*£ : 4 3 

KM©§L J : te' K 

«©» : -*« 

h *•□•>•-: s $ tt 

KM©£f* : M K V 4 
KM 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGWWTC TTG 

Bewt^ : 5 

KM©** : 4 0 

E^ijoi : tee 

h # D — : £ 

KM©*?* : M K V 5 
KM 

ACTAGTCGAC ATGGATTTWC ACGTGCAGAT TWTCAGCTTC 
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E5'J©§!! : $8 

ftOtt : -*tt 

h # D 'J~ : 

KM ©88 : N A 

E?IJ©«?T. = M K V 6 

em 

ACTAGTCGAf, ATGAGGTKCY YTGYTSAGYT YCTCRGG 

EM©££ : 4 1 
KM©2!! = tt'K 
«©» : -*« 
(■ <t- D / — : S IS 

K?4 0?f ft ^IKDNA 
KM©*& : M K V 7 
KM 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 

KM©££ : 4 1 
KM ©32 = l£ $ 
|S©» : 

h ** D y — ■ : £ ft 
KM ©118 = D N A 

KM©* ft : M K V 8 
EM 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCIB1 TTTTTCAATT G 
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E?lJ$-f : 9 
E?IJ©£$ : 3 5 
E?>J©£! : fttt 
«©ft : -*ffl 
h # D £/- : j£$# 
E?iJ©88 ^lUDNA 
E?0©£ft : M K V 9 

E51J 

ACTACTCGAC ATCGTRTCCW CASCTCAGTT CCTTG 
EM** = 1 0 
E5lJ<D££ : 3 7 
E**©S : »K 
«©» = -*« 
h # o C/ - : fi iff tt 

E?'J©£& : M K V 1 0 

ACTACTCGAC ATCTATATAT GTTTGTTCTC TATTTCT 
EH** : 1 1 
E51©*3 : 3 8 

& n®m ■ ttft 

«©»:-*« 

E © a a : cj J& D N A 
E 5>J © & & : M K V 1 1 

ACTAGTCGAC ATCCAACCCC CAGCTCAGCT TCTCTTCC 
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E?'J«^ : 1 2 
E?IJ©S : 

f. d — : ul 0 ft 

E?l]©88 : D N A 
E?lJ©£fc : M K C 

«" 27 

GGATCCCGGG TGGATGGTGG GAAGATG 

K?lJS^ : 1 3 
EJICfii : 3 7 

E ?!l©§! : 

}. ,-tf o - : E i% ft 

_E. ?«.©-«».-• ^*Dii A - - . .. . 

E5dO*»:MHVl 

E?fl 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

E?lJ£^- : 1 4 
E5IJ©££ : 3 6 
EM : 

ts©a : -*« 

h # n i/' - : it i)M* 
E?fl®!l& : 6$ D N A 
■KMO*» : M H V 2 

E5'J 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 
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K9U*^ : 1 5 
E?!l©#£ : 3 7 
E?0©2! = 
0©ft : -*« 
h # n - : it 0 
E?lj©«» : -nJflt D N A 
E50©:£& : M H V 3 
EM 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 

E?1J3^ : 1 6 

E?1J©^$ : 3 5 
E?IJ©3L' : ttft 
«i©& : 

h # D •>' - : £ * I ft 
•E-W-©-||-ffl D N A 

E?lJ©£ft : M H V 4 

ACTACTCGAC ATCRACTTTG CGYTCAGCTT GRTTT 
E59»"f : 1 7 
Efll©£S = 4 0 
EM© 33 : ttfi 
«©»:-*« 
h * D v - : £ tt 
£79 O II Si : N A 

EM©* ft : M H V 5 
EM 

ACTACTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 
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K?tf§^ •■ 1 8 

E?I]©:S£ : 3 7 
ffi?!j©§!> : \£f& 
«■©-» : 

F # n >*- : SfiStt 
EftOSg : D N A 

K*|®*» : M H V G 

E*U 

ACTACTCCAC ATGCCTGTCY TRGSGCTBCT CTTCTGC 
EW*^ : 1 9 

E5"J©§! : tt"K 
«)§©& : -*« 
I- # n i? - : iE 58 

EW©aa = n a 

E 50 0*1* : M H V 7 
E5d 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 

E?1J*^ : 2 0 
E?l]©££ : 3 3 

E m © S3 : K 

Y *• □ •>' — : iE fl 
K?i]©?Ig •• "a $ D N A 

K5ij©£ft : m h v 8 

E?fl 

ACTAGTCGAC ATGAGACTGC TGATTCTTTT GTG 
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E?lj0l£ : 4 0 
h # D >>'-:£ IX ft 

E?a©a^. : ^SScD N A 

: m h v 9 

ACTAGTCGAC ATGGKTTGGG TGTGGAMCTT GCTATTCCTG 

EW** : 2 2 

E5l0g$ : 3 7 
E3W0 53 : 1*1* 

u:o / - -. it iii 

E ^fl Offi S : "n D N A ~ " ~ 

EW®*» : M H V 1 0 

E?|J 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
Efll*^ : 2 3 
E © * * : 3 8 
Efll©S8 : ft& 

h # O £/ - : £0tt 
' E3KDU8I : D N A 
l2jf(fl)«ft:MHVl I 

E3I 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 
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K£|J©1 £ : 3 7 
EM© S3 : 

h D — : il ijft # 
E$l]©«8 : £ Jflc D N A 
E *!]©£& : M H V 1 2 

E5'J - - 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 
E^IJS^ : 2 5 
E5l]CD££ = 2 8 
E ??1J G> §L J : 
ffi©» : 

I- d — : it tjS ft 
E?iJ©M : ^SUD N A 
E?iJ©£fc : M H C 
E?0 

GGATCCCGGG CCAGTGGATA GACAGATG 
K?IJS^ : 2 6 

E5i]©^^ : 3 8 2 
E ?1J © S3 = * & 
« © » : - * tS 

h o - : S $ 

E?tf ®IIfg : C D N A 

E?iJ©£fr : W S 4 V L 

teas 

: -7 <J * 
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is tjt ks «*• 

^D — y:pUC- 

«F» : 1 • • 6 0 

6 1.. 382 

ATG ACT GTG CTC ACT CAG 
Met Ser Val Leu Thr Glo 
-20 -15 
GGT GCC AGA TGT GAC ATC 
Gly Ala Arg Cys Asp lie 
-1 1 

GCA TCT GTG GGA GAA ACT 
Ala Ser Val Gly Glu Thr 
15 

ATT~TAC ACT TATTTA GCA 
He Tyr Ser Tyr Leu Ala 
30 

CAG CTC CTG GTC TAT AAT 
Gin Leu Leu Val Tyr Asn 
45 50 
AGG TTC ACT GGC ACT GGA 
Arg Phe Ser Gly Ser Gly 
65 

AGC CTG CAG CCT GAA GAT 
Ser Leu Gin Pro Glu Asp 
80 



W S 4 - V L 

s i g peptide 
mat peptide 



GTC CTG 
Val Leu 

CAG ATG 
Gin Met 

GTC ACC 
Val Thr 
20 

TGG'TAT 
Trp Tyr 
35 
GCA AAA 
Ala Lys 

TCA GGC 
Ser Gly 

TTT GCG 

Phe Gly 



GGG TTG CTG CTG 
Gly Leu Leu Leu 
-10 

ACT CAG TCT CCA 
Thr Gin Ser Pro 

5 

ATC ACA TGT CGA 
lie Thr Cys Arg 



"CAG" CAG 
Gin Gin 

ACC TTA 
Thr Leu 

ACA CAG 
Thr Gin 
70 

ACT TAT 

Ser Tyr 
85 



AAA CAG 

Lys Gin 
40 

GCA GAT 

Ala Asp 

55 

TTT TCT 

Phe Ser 

TAC TGT 
Tyr Cys 



CTG TGG 
Leu Trp 

GCC TCC 
Ala Ser 

10 

GCA AGT 
Ala Ser 
25 

GGA AAA 
Gly Lys 



CTT ACA 
Leu Thr 

-5 

CTA TCT 
Leu Ser 

GAG ATT 
Glu He 

TCT CCT 
Ser Pro 



GGT GTG TCA TCA 
Gly Val Ser Ser 
60 

CTG CGG ATC AGC 
Leu Are lie Ser 
75 

CAA CAT CAT TTT 

Gin His His Phe 
90 



48 



96 



144 



192 



240 



288 



336 
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MT TTT CCT CCG ACG TTC CGT CGA GGC ACC AAG CTG GAA CTC AAA C 382 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 
95 100 

E?lJ*-t : 2 7 
E9IJ©^^ : 4 2 4 

E?lj0iS : c DNA 
K?j©*fr:WS4VH 

£ M © e » 

■^ D -y:pUC-WS4-VH 

: i . . 5 7 _s i g. P e p t > d e 

58. .424 mat peptide 

ATG AAG TTG TGG TTA AAC TGG GTT TTT CTT GTG ACA CTT TTA AAT GGT 
Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 " 5 

ATC CAG TGT CAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 
lie Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu lie Gin 

-11 5 10 

CCT GGG GAT TCT CTG AG A CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 
15 20 25 



48 



96 
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ACT CAT TAC TAC CTC AGC TGC GTC CCC CAC CCT CCA GCA AAC CCA CTT 192 

Ser Asp lyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 

30 35 40 45 

GAG TGC GTG GGT CTC ATT AGA AAC AAA GCC A AT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 288 

-Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTC AGA GGT GAG CAC ACT 336 

Gin Ser lie Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CCA GAG AAC TAT AGG TAC GAC GTA GAG CTT 384 

Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

CCT TAC TGG CGC CAA CGG ACT CTG GTC ACT GTC TCT GCA G 424 

Ala Tyr Trp Gly Cln Gly Thr Leu Val Thr Val Ser Ala 

no 115 120 

EJIf^ : 2 8 

E : 3 4 

EH 0 32 = I* lift 
fl[ © ft : - * tR 
Y # a v - : ft IN ik 
£31® US : £f£ D N A 
Efl)©*ft c h V L»J7'7 4 
E?9 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 34 
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KM** : 2 9 

K?!l®&$ : 3 7 
K Jlj CD §2 : 

KM©8& : £fi*D N A 

KM © £ ft : ehVH^rH'- 

KM - - - " 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTCGGT 

EMSf : 3 0 

KM©££ : 3 7 
KM© 35 : l£® 

«S 0 » : " * $a 

h ,-tf D ^ — : S f£ 

.KMOjfJS. D NA 

: c h V L 7" V 4 i ~ 

KM 

CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 
KM** : 3 1 
KM©** : 3 1 
KM ®S : ttK 

«©» : -*« 
h ** D - : fifftt 

KM 

GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 
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E?iJ3^ : 3 2 
E$l®£ * : 1 3 7 

E?'J©tt». : N A 

E5lJO««F : H F 1 

-.-•EM - - " " ' 

TAAGCTTCCA CCAIGCACTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 

GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 
K?IJ#-*r : 3 3 
E?l]Of $ : 1 4 3 

« ^ - - — - - -- 

Y # d 0 — ■■ i£ 15 
E?0©&8 : ilD N A 
EW©*» : H F 2 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AGA 143 

EH** 3 4 

E5ll©££ : 1 1 3 

E?Q©§! : ttK 

«©»:-*»( 

f| D i' — : it ffi 
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H F 4 



E5lj£D«i5 : N A 

K?!l©*«. : H F 3 

TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 60 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 113 

E?I]©:S£ : i n 
£ ?!) © §!> : &S* 

t- # D •>' - : iE IS 

E?iJ©M 
E JiJ © £ ft> 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 

E?0$^ : 3 6 
KJfffifi? : 3 7 
E?IJ©2f : 

ii © a ■• - * $ 

b *• o •>' - : E Si 

E ?IJ © ffi « = nfiSiD N A 

E n © * ft : R V H 5 • 7* 7 •< -7 - 

EH 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 

E5tf$^ •• 3 7 
E?'J©££ : 3 1 
E?IJ©§L J ■■ tt(8 



37 
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«0» : -*« 
Y # O - : 1 IS ft 
K?IJ©ag! : D N A 
EJ1J0*?T : R V H 3 * 7* -5 4 - 

CTCGCATCCA CTCACCTGAC GAGACGGTGA C 31 

E?0*^ : 3 8 

K ?IJ ©g £ : 4 2 4 

h # D •>- - : E IjS ft 
: R V H a 







\ 




















£ o — y : 


H E F - R 


V 


H 


a 


- 8 T 1 




-19-- 


1 




1 


e a d e r 




1 - 3 


0 




F 


R 1 


7$yS 


3 1-3 


5 




C 


D R 1 


75/S 


3 6-4 


9 




F 


R 2 


7WSS 


5 0-6 


8 




C 


D R 2 


7 $ / fig 


6 9-1 


0 


0 




F R 3 


7 * y fig 


10 1- 


1 


1 


1 


: C D R 3 


7 $ J ^ 


112- 


1 


2 


2 


: F R 4 



7 7 



WO 96/02576 



KT/JP95/01396 



flTG GAG TTT GCG CTG AGC TGG GTT TTC CTT CTT GCT ATT TTA AAG GGT 
„et Glu Phe Gly Leu Ser Trp Val Phe Leu V.I Ala He Leu Lys Gly 

-19 -15 - 10 " 5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe. 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 
Ser Asp Tyr Tyr Leu Sor Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 
Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 _ 55 _ ._ _ . 60 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 
Tyr Ser Ala Ser Val Lys Gly Arg l.'.n Thr lie Ser Arg Glu Asp Scr 

65 70 75 

AAG AAC ACC CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC CTA GAG CTT 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 



48 



96 



144 



192 



240 



288 



336 



384 



424 
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EBI*^ : 3 9 

EJ'ljOlSF : 3 4 

: mm 

.«©»:■--*« 
h * D - : jg 0 ft 
E?!)©«S : £jfcD N A 
EM©*» : L T W 1 
EW 

GGCTAGAGTG GGTGGCTCTC ATTAGAAACA AAGC 
E?d#^l : 4 0 
£?()©££: 3 6 
E?lJ©g! : t*& 

ff® ft : -*« 

h # D - : B « ft 
E?lj©8g? :^)SDNA 
E 9i © £ ft : L T W 2 
E2?0 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 
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ATG CAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
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CTC_CAG TGT JiAA GTG_CAG CTG TTG GAG _TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
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CCT GCG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GCA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
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AGT GAT TAC TAC CTC AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly leu lie Are Asn l.ys Ala Asn Gly Tyr Thr Arg Glu 
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TAC ACT CCA TCT CTC AAC CCC AGA CTT ACC ATC TCA AGA GAA CAT TCA 288 
Tyr Ser Aia Ser Val Lys Cly Arg Leu Thr lie Ser Arg CJu Asp Ser 
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- AAC AAC ACG CTC TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAG TTG 336 
Lys Asn Thr Leu Tyr leu Gin Mel Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr- Cys Ala Arg Glu. Asn. Tyr . Arg. Tyr Asp Val Glu..Leu 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
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AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 05 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
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Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Net Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
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CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
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ACT GAT TAC TAC CTC AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Are Gin Ala Pro Gly Lys Gly Leu 
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GAG TGG GTG GGT CTC ATT AGA A AC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Giu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
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TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser" Arg Glu Asp Ser 
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AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
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GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
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Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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ATG CAG TTT GGG 

Met Glu Phe Gly 
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GTC CAG TGT GAA 

Val Gin Cys Glu 
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CCT GGG GGT TCT 

Pro Gly Gly Ser 
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ACT GAT TAC TAC 

Ser Asp Tyr Tyr 
30 

GAG TGG GTC GGT 

Glu Trp Val Gly 

TAC ACT GCA TCT 
Tyr Ser Ala Ser 
65 

AAG AAC ACG CTG 
Lys Asn Thr Leu 
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GCC GTG TAT TAC 
Ala Val Tyr Tyr 
95 
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CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
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GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
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CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Pbe 
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CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu 
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CTC ATT AGA AAC AAA GCC AM GGT TAC ACA AGA GAG 240 
Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 . 60 

GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

70 75 
TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

85 90 
TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA f. 424 
Ala Tyr Trp G I y Gin Gly Thr Leu Val Thr Val Ser Ser 
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ATG GAG TT-T-GGG CTG AGC TGG G-TT— TTC CTT GTT-GCT ATT TTA A AG GGT 48 

Het CI u Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
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GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys CI u Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
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CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Giy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 

30 35 40 45 
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GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

ri.. U^l Tin Ion lie Arc ten I uc Ala Acn f. 1 u Ivr Thr Arc G! 1 -' 

50 55 60 

TAC ACT CCA TCT CTC AAC CGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Cly Arg Leu Thr lie Ser Arg Clu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GCG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG CGT 48 

Mel Glu Pne Giy Leu Ser Trp vai Fhc Leu vai Aia iie Leu Lys Ciy 
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GTC CAG TGT GAA CTG CAG. CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG _ 96 

Vai Gin Cys Glu Vai Gin Leu Leu Glu Ser Gly Gly Gly Leu Vai Gin 
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CCT GGG GGT TCT CTG AG A CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe^ 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Vai Arg Gin Ala Pro Gly Lys Cly Leu 
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GAG TGG GTG GCT CTC ATT ACA AAC AAA GCC AAT GCT TAC ACA AGA GAG 240 
Glu Trp Vai Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
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TAC ACT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Vai Lys Gly Arg Phe Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACC CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Vai Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Vai Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Vai Thr Vai Ser Ser 
110 115 120 
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CCT GCG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
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ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA . 192 

Ser Asp Tyr Tyr Leu Ser Trp Va! Arg Gin Ala Gin Gly Lys Gly Leu 
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GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
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TAC ACT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Are Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATC AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 
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GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
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GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Cly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATC GGA TCC ACC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 
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GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp lie Gin del Thr Gin Ser Pro Ser Ser Leu Ser Ala 
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AGC GTA GGT GAC AG A GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 

Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu lie lie 
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TAC ACT TAT TTA GCA TGG TAC CAG CAG A AG CCA GGA AAG GCT CCA AAG 192 

Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
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CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 

Leu Leu -lie Tyr Asn Ala Lys. Thr Leu -A la Asp. Gly ..Val Pro. Ser Arg 
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TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lie Ser Ser 
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